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PREFACE. 



A great philosopher once said that 
" the fault of most books is- their being 
too long." The author's aim has been to 
avoid this fault, by stating in plain lan- 
guage, as briefly as possible, what con- 
stitute the leading requirements of sani- 
tary drainage as applied to buildings. 
The first and third part of this little book 
deal with the general principles of house 
drainage, while the second pstrt discusses 
in detail the requirements as to material, 
workmanship and arrangement of sani- 
tary plumbing. These, it is believed, 
will be found particularly useful by 
architects and engineers in preparing 
complete plumbing specifications for all 
classes of buildings. The fourth part, 
giving memoranda on the cost of plumb- 
ing work, will, it is hoped, be found by 
many to be a welcome addition. 
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It is suggested that those who desire 

to obtain a more complete knowledge of 

this important branch of interior house 

construction should read, in connection 

herewith, the author's former works, 

which this volume is merely intended 

to supplement. 

The Author. 

39 Union Squaeb, West, 

New Yoek City, May 1, 1887. 
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I. 



RECENT PROGRESS 

IN 

House Drainage 



AND 



• PLUMBING. 



RECENT PROGRESS 

IN 

HOUSE DRAIHAGE AHD PLUIB1H6.* 



Among the many practical and utilita- 
rian details of interior construction tend- 
ing to increase the comfort and conven- 
ient arrangement of houses, none occupy 
a more important position than those re- 
lating to the fixtures, traps and pipes 
which introduce and distribute into our 
buildings a supply of pure water for 
household use, and afterward remove 
from them the liquid and semi-fluid foul 
wastes, designated by the general term 
house sewage. 

Our modern homes present, in the vast 
number of pipes of all sizes, kinds and 
character which traverse them in all 



* This paper was originally prepared for, and ap- 
peared Id, the Chiea(?o Inland Architect. 
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directions, not only across the basement 
or cellar, but also from cellar to garret, 
an appearance quite different from the 
houses built by our ancestors a century or 
more ago. A modern residence fairly 
abounds with pipes for the conveyance 
and distribution of illuminating gas into 
rooms and halls ; with hot and cold water 
pipes; with pipes for heating purposes, 
carrying steam from boilers, or returning 
to them condensed water ; with channels 
or conduits carrying fresh air into the 
cellar, to the heating apparatus, or direct- 
ly into living or sleeping rooms ; with 
flues and registers for the admission of 
pure, warm air, ventilating flues for the 
removal of vitiated air, and chimneys for 
carrying off smoke from the combustion 
of fuel ; with speaking tubes, telephone 
wires, tubes enclosing wires for electric 
bells and for electric lighting ; and finally 
with waste and vent, soil and drain pipes 
for the removal of household wastes 
through plumbing appliances, which are 
more or less scattered in all directions 
over the principal floors of the house. 



These are what the tempting language 
of the advertisements of shrewd real 
estate agents or speculative builders com- 
prise under the term " modern improve- 
ments," andthe minds of American hmise- 
holders have been accnetomed to the lat- 
ter to snch an estent that even small 
honses rarely remain without some of 
the above named comfort-promoting ar- 
rangements, and that a much higher 
price is willingly paid for the purchase 
or lease of a building well provided 
with them. Of course, with lighting 
and heating apparatiis of all sorts 
and kinds in a house, requiring in- 
telligent care and frequent inspection, 
but generally left to be manipulated by 
ordinary servants, and with the still prev- 
alent custom of having much of the work 
concealed, partly or wholly, in walls, par- 
titions, or between floor-beams, repairs 
are apt to be numerous, disagreeable and 
costly; and to avoid them, even in the* 
early days of the introduction of such im- 

Iements, architects, builders and own- ■ 

nrely failed to specify certain re- ■ 
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quirements, or neglected to make use of 
certain tests, to assui^e themselves that 
the pipes intended to convey water,steam, 
hot air, fire and smoke, and illuminating 
gas, were tightly jointed so as to prevent 
the unwelcome or unwholesome escape of 
any of their contents into the house. 

But with sewer pipes, soil and vent 
pipes, fixtures and traps, the usual 
practice has been different. The re- 
quirements in the majority of instances 
were less stringent, the danger aris- 
ing from defective work was disre- 
garded or overlooked through ignorance, 
indifference and folly, and the owner 
was usually less inclined to spend a suf- 
ficient amount of money for such work, 
except so far, perhaps, as the desire went 
to make a handsome display of richly 
decorated bowls, plated or gilt faucets, 
and elaborate ornamental woodwork, cor- 
responding in style and elegance to the 
.artistic decoration and interior finish of 
the rooms and the richly adorned outside 
of the building. It was idle, in those 
days, to attempt to speak to builders of 
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asottitory arrangement of plumbing wort. 

Architects, consequeotly, pnid less atten- 
tion to the subject than it rightfully de- 
manded. 

But the world moves, and. although 
progress in the art of properly draining 
houses seems to have been rather slow, yet 
in the past few years a decided change for 
the better hae been noticeable. A stir has 
been made in the interest of healthy bomee 
and healthy living, largely by the dissemi- 
nation of useful knowledge on the sub- 
ject through newspapers, popular maga- 
zines, sanitary journals, pamphlets and 
health reports. The indifference of the 
public gradually vanished, sanitary laws 
began to be better understood, and 
the evil influence upon health of faulty 
plumbing work became apparent. A 
loud demand for healthful houses 
ai'ose, sanitary euiToundings were eag- 
erly sought for, and the consequence 
was that architects, to meet the wishes of 
their clients, were obliged to give the 
Bnbject some thought and attention. 
a their turn, were not slow to 
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gnanl their pecuniary interest by, at least, 
a Buperlieial endeavor to offer what the 
pnblic demanded, and hereafter sanitary 
plumbing and sanitary heating bepame 
tlie lending features of many advertise- 
ments of speculative house builders. 

The greatest step forward, however, 
was made, when in our large cities plumb- 
ing work became subject to board of 
health rules and regulations. At first 
there was, as might have been expected, 
considerable ill-feeling against compul- 
sory measures, especially against the in- 
trusion of the ever-vigilant sanitary in- 
spector into the interior of private Iiduros. 
The sacredness of personal rights, as em- 
braced in the old saying, ** My house is 
my castle," was apparently violated. I hit 
a moment's consideration of the vast mul- 
titude of houses built as cheaply as possi- 
ble, to sell or to rent as profitably as i)os- 
sible, will convince any one how iieoessjiry 
such inspection must be. By way of di- 
gression, we would like to see a similar 
inspection enforced by law regarding the 
fireproof constniction of buildings. 



15 



Dwellings and apartment houses are 
frequently sold or rented as ^^ fireproof^ 
when in reahty they are Httle better than 
tinder-boxes, falling a quick and easy 
prey to the flames of a once started con- 
flagration. 

The beneficial effect of plumbing laws 
extends principally to the vast number of 
householders and families in large cities, 
who are compelled to live in hired dwell- 
ings, apartments, or tenements, and who 
cannot protect themselves against pre- 
ventable sickness due to unsanitary sur- 
roundings, in particular to defective di'ain- 
age. The standard of plumbing work in 
such buildings, where all items of expense 
are apt to be reduced to a minimum,became 
appreciably improved and the condition 
of healthfulness increased, by giving its 
control to a board of health. Even if no 
other good results had followed the en- 
forcement of rules and the official inspec- 
tion of all work in new buildings, the sin- 
gle measure, compelling the owner of 
each new house to file plans and specifi- 
cations clearly showing and describing 
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the system of plumbing to be introduced 
into the building, had a wholesome effect 
upon the manner in which such work, 
henceforth, was to be handled by architects 
as well as plumbers. Since no work could be 
commenced in any building before the 
plans and specifications filed had been 
approved by the board of health, the sub- 
ject of drainage and plumbing received 
its share of proper attention at an early 
stage of the construction of the build- 
ing. 

The benefits derived from these meas- 
ures have, it is true, by no means remained 
without some drawbacks, which, though 
not necessarily fatal to the results, still, to 
some extent, hinder as rapid a progress 
as mignt have been expected. To these 
I desire to make a brief allusion. So far 
as owners are concerned, we now often 
find too much reliance placed by them in 
the supervision exercised by boards of 
health. Even with a multitude of effi- 
cient inspectors in their employ, this 
supervision must, of necessity, be very 
general only, and with the still universal 
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tendency of covering up and burying out 
of sight those " unsightly pipes and fix- 
tures '' much defective work inay escape 
the eye of an Argus-eyed and faithful in- 
spector. There is, moreover, in every 
plumbing job a chance for much botched 
work, not necessarily involving a violation 
of any plumbing regulation. On the 
other band, since some points relating to 
house drainage are yet disputed, it can- 
not be expected that plumbing regula- 
tions will become perfect for some time 
to come. Even the most complete regu- 
lations which I have seen contain certain 
rules and requirements which appear to 
me to be of doubtful value. Considera- 
tions towards manufacturers of plumb- 
ing goods will generally prevent boards 
of health from prohibiting the use of ap- 
pliances which all sanitarians have long 
ago condemned. Again, it is obvious that 
such general regulations must be quite 
inadequate and incomplete when ap- 
plied to work in very large and extensive 
structures. They cannot include rules 
regarding all the details of the work, for, 
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as is natural, board of health laws can 
only insist upon and enforce a certain min- 
imum of improvements. 

As regards architects, judging from a 
somewhat extensive personal experience 
with a number of plumbing specifications 
with which I came in contact during the 
past few years through the practice of my 
profession, much improvement is notice- 
able, together with a desire to keep well 
informed about the progress in the prin- 
ciples and the practice of house drainage. 
Yet the 'majority of their specifications 
continue to be written in a fashion-like 
manner, without sufficient attention to 
the details and to improved methods and 
appliances, and failing to lay proper stress 
upon the quality of the materials, upon 
the workmanship required, and upon 
proper and stringent tests regarding the 
pipe system. Nor is the inspection of 
such work a thorough one, and the test- 
ing of the pipe system by pressure, if 
specified, is rarely insisted upon by archi- 
tects. In those cities where boards of 
health require the filing of plans and 



^^Hpohitacts to use blank specifications, 
printed and fiirnisbed by the health board 
wliich contain as a guide the essential re- 
qoirenients. the blank spaces in them 
being siiuply filled out by architecis, who 
would add a few additional requirements 
in writing. I do not know whether or 
not the iif>e of such blank specifications is 
made compnlsory, in which case no blame 
could fall upon architects for usiny them. 
What 1 do know is that such speciflcfltioufi, 
as applied toalai-gebuilding, must neces- 
sarily be quite incomplete, insufficient, 
and imperfect, and often appear nn- 
aystematie in the arrangement of the 
subject matter. 

Tbe object of a house drainage aystem 
hftB long been understood to be to remove 
from dwellings at once, and as thoroughly 
aa possible, all liquid waste matters before 
they undergo decomposition and emit 
unwholesome gases of putrefaction. In 
its widest meaning the term "house drain- 
age" is made to include the removal of 
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snrfAce water from roofs and yards, as 
well as of subsoil water from the ground 
upon which a building is erected. Strict- 
ly speaking, we should distinguish her 
tween drainage and seioerage of a build- 
ing, the former term referring to the 
removal of all clear water (roof water, 
surface water and subsoil water), the 
latter to that of fouled waters from the 
household (sewage proper.) It is often 
of very great importance to keep the one 
separate from the other, as, for instance, 
in the case of isolated country houses, 
where sewage is conveyed by tightly- 
johited sewer pipes to a flush tank or 
other tight receptacle, from which it is 
disposed of by irrigation or sub-surface 
irrigation upon or underneath lawns or 
grass land, while subsoil water is remov- 
ed by open-johited land drains to the 
nearest watercourse, brook or open ditch. 
A third system of pipes generally carries, 
in the case of rural dwellings, the rain 
falling upon the roof into a tight cistern 
or storasfe tank far clean water. With 
city houses it is sometimes, though not 
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[ often, feasible to carry out the eama 

Beparation, at least as far as the 
BubsoU water is con fern ed, provided 
special line of BubsoiJ drains has 
been laid in the street in the same 
trench with the sewer. As a rule, in the 
case of narrow city lota, one outlet is 
common to the drain and the house 
aewer, but it is one of the most important 
duties of those who advise in such matters 
to consider the best means for safely dis- 
connecting the open-jointed tiles from the 
house or street sewer, to prevent the 
back flow of sewage and— still more 
important — of sewer air from the house 

I Bewer into the tile drains, from where it 
would easily diffuse into the cellar and 

I rise into the upper floors of a house. 

The removal of subsoil water, or at 
least the permanent lowering of its water 
level to secure dryness of the house, is 

[ equal in importance, from a sanitary point 
of view, to a proper system of house 

I Beverage and plumbing. It is best ac- 

I complisbed by lines of small-sized, eom- 
i, porous land drains, laid at least two 
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feet below the cellar floor, with open 
joints, protected by a collar, wrapping 
paper or muslin, against chokage from 
dirt, all delivering into a main drain, 
sloping toward the outlet, which 
may be either a gutter in the road, 
an open ditch or watercourse, or else 
the sewer in the street. In the for- 
mer case no further protection is needed 
at the outlet, except a strong, fixed gra- 
ting, to prevent the entrance of' mice or 
rats. Where subsoil water is discharged 
into sewers an efficient disconnection 
should be provided by a deep-seal water 
trap, kept constantly filled by some auto- 
matic device in connection with the water 
supply of the house. 

In advising clients in regard to subsoil 
drainage, I generally call their attention 
to a few points regarding healthful house 
construction, not strictly belonging to, 
but intimately connected with, the venti- 
lation and drainage of dwellings, and 
which in most cases remain unheeded 
by architects and builders. I refer to 
the perfect isolation of the house from 



the ground upon wbicL it stande, and 
from tl)(! water and air contained in the 
pores uf tlie soil. It is not enough to 
provide for aiibsoi] drainage under the 
houBe ; its walls are frequently exposed 
to moisture, or even water veins pene- 
trated in digging trenches for founda- 
tions. Banapness of walls is of frequent 
occnrreni'e in clieaplj built houses as well 
as in t.he better class of bouses where no 
attention is paid to such apparently insig- 
mficant details. A}>:ain. the dttiiip vapor 
of ground air and frequently unhealthy 
r^^alations from polluted noils would 
R^tonst^Jitly rise into the cetlar, especially 
h'if assisted in Iheir upward passage by 
the Bo-ealled " suction" of house chim- 
DAys, unless provision is made for n tho- 
rough isolation of the cellar from the 
round below by a tight cellar floor, 
El at the same time will prevent the 
I of subsoil water. Asphattuni has 
roved a most valuable material for foun- 
a. walls, damp-proof courses, as well 
for the cellar floor, and efficiently 




i 
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accomplishes this much to be desired 
complete isolation. 

A safe drainage of the subsoil being 
arranged for, we must next provide for 
the speedy and complete removal of the 
house sewage, consisting of waste water 
from flushing urinals and wat^r closets, 
together with human excrements and 
urine, of dirty water from personal ab- 
lutions in wash-bowls and all forms of 
bathing tubs, of chamber slops, of foul 
laundry water and water used for rinsing 
cooking vessels and cleaning dishes. 
The amount of sewage will be largely 
increased at times if the rain water falling 
upon the roof and upon paved areas and 
court- yards is also admitted into the 
house sewer. Whether or no this should 
be done will depend upon the system 
of sewerage existing in the place, but 
even where the street sewers are designed 
to carry and to ultimately receive more or 
less rainfall, the question arises whether 
it is better to have within the house a 
single system or a double set of pipes, 
one for sewage and another for rain 



This question cannot be decided 
I in B general way. It becomes nt^essary 
to take into consideration the special 
conditions speaking for and against such 
sepai'ation, and thus each building be- 
comes a problem in itself. This much 
may, however, be stated, that it is pref- 
erable to keep the vertical pipes leading 
the water from the roof Beponite from 
vertical soil or waste pipes. 

r In a brief article on the subject it ia, of 
course, impossible to refer to the many 
details of plumbing work.* I must neces- 
sarily restrict myself to a statement of 
the learlinff requirements and general 
principles governing the planning and 
arrangement of such work. What, in the 

Flight of present definite knowledge of the 
^ 'The reader may flnil llie auiiject thorouchly clla- 
iMRBedln the aiitlior'a works;— Hoase Dminaice snd 
Sanitary Plumbing, 3d Edition. 1884. 

Hb)ls OD the DralnSK^ and Sewerage of DwellliiBB, 
3A EdtMon. 1BS4. 
Domettlc Sauttary Appliances (In pressl, lliflT. 
Guide 1u Sanitary Hou^e Inspeotiun, ISie. 3e« also 
ft ^^M artlole "Maxima of Plunibtn^ nnd Hoase Drain- 
' 8," paxe lb of this book. 
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sabjeci, I ooDsider as essential, and as 
applicable without modtfication to all 
classes of buildings, to the drainage and 
sewerage of the largest and most expen- 
sive mansion, the smallest citr house or 
suburban cottage, of schools, hospitals, 
factories and tenement houses, mav be 
summarized as follows : 

I should use within a building metal 
pipes only, principally iron pipes, with 
the exception of the short branch waste 
and supply pipes, which may be of lead. 
I should commence with the iron drain at 
least five feet beyond the foundation walls, 
so as to make sure against breakage by 
settlement of walls, and to further guard 
against the latter serious calamity I 
should always advise to turn a relieving 
arc.b across the wall where the pipe passes 
out. In the case of country houses with 
a water supply derived from a well in the 
vicinity of the house, I should advise 
carrying the house sewer of iron to a 
point well beyond the probable limits of 
the drainage area of the well. I should 
recommend to use, even in those houses 
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i cine regard to economy musi 
had, extra heavy pipes of nnifoi-ui thick- 
ness and testeduuder pressure before use, 
Land before applying a protective coating 
-of coal tar or a similai- substance, so as to 
■iftToid any imperfections in tbe pipe which 
lay be covered up by the enameling or 
Bother process. I should also insist, at a 
later stage of the work, upon a proper 
jet of the pipe joints in order to make 
sure that the whole system is air-tight as 
"well as water-tight beyond any doubt. I 
^-flhould advise to use a diameter of only 
four inches for the main pipe of a single 
hoaeeof ordinary size, and should restrict 
_ the size of the main drain of larger buiid- 
( to five and sis inches, preferring to 
B two or more systems of six-inch 
a sewers for the largest institutions, 
a place of one eight or ten-inch pipe. 
r should, wherever possible, banish all 
mbing fixtures from the cellar floor, in 
: to can-y the house drain in plain 
ight either along one of the cellar walls, 
' else suspended from the basement 
r beams. 
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I should give to the pipes in the cellar all 
the fall possible, in order to insure a good 
cleansing velocity of the flow in the main 
pipe, and wherever the needed fall could 
not be obtained, I should advocate the 
use of flushing tanks of some kind at the 
head of the drains. I should suggest 
strongly to support the main drain and its 
branches by brick piers, placed at suitable 
intervals, and especially at the junction 
of all upright pipes. I should take care 
to have all junctions made with Y branch- 
es instead of T branches, aad all chang- 
es from the direct line made with curves 
of an easy sweep. I should recommend 
the use of cleaning hand-holes, at intervals, 
along the main line, at junctions, bends, 
and near traps, but I should also strongly 
counsel the thorough and tight closing of 
ail such inspection openings. 

I should carry all upright soil pipes, 
and all lin^s of waste pipes, in the 
straightest practicable course, and with as 
few elbows as possible, up to and through 
the roof, and should advise making this 
extension in no case less than foUr, and 
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preferably six, inches diameter, to provide 
a tree outlet above the roof. This outlet 
I should carry well above the roof line, 
andjshould keep it as far away aa possible 
from any chimney flues, ventilating sbafte, 
dormer wiudowa, etc. I should firmly 
insist upon a copious and constant circu- 
lation of fresh air through all drain, soil, 
^aste and vent pipes, and with this end 
in view, shoiild provide a suitably Jarge 
inlet for air, at the lowest point of the 
system, and extend nil pipes at least full 
above the roof, doing away en- 
tirely with any obstructions in the shape 
ventilators, cowls, caps, or, worst 
alS, returo bends, covering the mouths 
pipes. If there is ground to fear an 
accidental or malicious obstruction of the 
pipes, I should urge the use of only a 
wire netting, or a common leader guard 
inserted into the pipe mouth, or, what is 
better, I would extend the pipes suf- 
ficiently high to keep their open mouth 
out of reach of mischievous persons. 

I should recommend locating all fix- 
tnres OS much as possible in vertical 
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groups, in order to get a straight, simple, 
and direct arrangement of soil and waste 
pipes, and to reduce the length of branch 
waste pipes, thereby securing a more 
thorough and direct discharge of fixtures. 
I should never use a soil f)ipe larger than 
four inches inside diameter, even for the 
greatest possible number of fixtures, and 
should hmit the size of upright waste 
pipes for sinks, basins or baths to two 
inches. 

Regarding plumbing appliances, my 
advice would always, even in the case of 
the most costly residences, consist, for 
obvious reasons, in reducing their num- 
ber, and consequently the amount of 
plumbing work, as much as practicable, 
and to avoid placing fixtures in spare 
rooms, where they would not be con- 
stantly used. I should further recom- 
mend to locate all fixtures in well-lighted 
and well- ventilated rooms, thereby insur- 
ing a proper use, and a better care of the 
appliances. I should abolish all plumbing 
from sleeping rooms, confining the same 
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to the bath room, the kitchen, the laundry, 
the pantry, and to well- lighted closets. 

Although the subject of warming and 
ventilation cannot be here considered, 
yet I will mention that I should insist 
upon a proper and constant change of 
air in the bath rooms and water closets. 
This involves the introduction and 
thorough diffusion of an ample supply of 
pure air from outside, moderately warmed 
(in our climate during at least seven 
months of the year), not only to increase 
the comfort of the bath room, but also to 
prevent the freezing of supply pipes, or 
standing water in traps. It also requires 
the removal of the foul air, which can be 
attained in a simple, yet efficient manner 
by arranging a gas-burner in an outlet 
flue of ample size. These are matters 
which begin to be better understood in 
the construction of houses, but I de- 
sire to call attention to a defect which I 
have frequently noticed in otherwise well- 
ventilated houses, namely, that where a 
strong suction exists from the outlet- 
flues or chimney-places provided in rooms, 
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halls, or staircases, the supply of air, and 
sometimes noisome odors, are frequently 
drawn from a bath room or slop closet. 
Hence it should be borne in mind, in ar- 
ranging a general system of house venti- 
lation, that the ventilation of apartments 
containing water closets, urinals, slop 
hoppers, or other fixtures, requires spec- 
ial attention, and that to be effective and 
reliable there should, preferably, be a 
constant movement of air from the other 
parts of a house toward and into the 
bath room ; in other words, it is of prime 
importance to arrange a well-drawing 
outlet flue in a bath room or water closet 
apartment, which would tend to create a 
slight vacuum in said room. Sufficient 
air being thus constantly removed, fresh 
air will easily come in to take its place, 
provided it is admitted in ample quantity 
into the other parts of a house. Where 
a building is ventilated by plenum veiiti- 
latio7i, it is better not to include bath- 
rooms or water closet apartments in such 
a system. 
It should be the aim to have the whole 



Mmabing work arraagfld as simpl; as 
Supply pipes must always be 
I located that they will rot freeze in 
»ld weather, and it is preftrable to keep 
them away from outside walls, unless 
[peciat protection is given them. HouBe- 
Stolders, having lived during a winter in 
exposed country house, are always 
i&dy to appreciate measures tending to 
protection of water pipes against 

rest. 

Whenever I am left untramnieled by 
rejadice I always an'auge all plumbing 
•ark in an open manner, leaving all appli- 
tncflB, fa-aps, supply and waste pipes foully 
^'e^osed to view. The advantages gained 
hereby are two-fold. In the first place, I 
secnre a better and mora thorough work- 
manship of those parts of the work, 
which, being usually tightly boxed up, 
are very apt to be less carefully finished, 
ind this is true not only of the plumber's 
, also of that of the carpenter 
^d plasterer. 

I From a sanitary point of view, and like- 
it is (\U\tfc VTK^OXt- 



where ftpes paea tibioagh floors a 
ingB ti^l^ sad permaBeQUj rloeed. to 
prev^it dtfnaon. of air from one storv to 
uiotli«r. I reeentlf examined n bfttli 
roofB in an apartioeDt faoas«, where at 
Cttch col>l spell sacli a violent draft was 
risiDg through a p'P*^ channel ItaiUng 
frooi the coKl basement to the npper 
doors, along the soil and snpplj pipe^ as 
to completely eUill, and eanse the freezing 
np i>f the water in. tlie pipes, mneh to the 
Annoj^ance of the honse owner, who could 
hardly get along withont the plumber as 
soon flB the thermometer wonld reach the 
freezing point, vet the plumbing iu this 
building was done " in accordance with 
all tlie board of health rules " »nd bad 
snccessfuily passed inspection. 

A second advantage obtained by leav- 
ing plnmbing work fully exposed to view 
is tliat there is a better circulation of air 
arounil the fixtiires, tiiat the cleaning and 
scouring operations of servants are mnch 
facilitated, tbat all parts of the work ai'e 
easily accessible and readily inspf 
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ftTid tbftt repairs are less frequent, and if 
they become necessary tbiit there is little 
or no tearing op of wood work, floors, and 
base boards. An open arrangement also 
aids in enlightening the anxious miuds of 
some householders concerning the ■• bid- 
den mysteries of plumbing work." What is 
true of plumbing flstiires is. of course, 
equally nppiicable to the system of pipes 
in a dwelling. I strongly advise keeping 
ftll pipes outside of walls or partitions, 
locating them, where possible, in closets 
or in inferior rooms. This enables one 
to inspect at any time any pipe joints or 
to readily reach any stop-cock or valve, 
ahouid it be necessary to shut off the 
water from any pipe. I genemlly dispense 
with unsightly lead safes under fixtures, 
believing that with the open arrangement 
a leakage cannot remain unnoticed for a 
sufficient length of time to work serious 
harm, espeei'illy where walls (to the usual 
height of wainscoting) in kitchensand bath 
rooms are made water tight, and finished 
m tiles, plain or ornamental, or enameled 
ick, and where floors are finished with 



marble, tiles, slabs of slate, cement, or 
in simple terrazzo work. If reqnired I 

arrange a drip pipe to remove any water 
from leakage, which pipe must always be 
kept entirely disconnected from any soil 
or waste pipe. 

As to the fixtures proper, I should 
select, for an inexpensive cottage as well 
as for a lusHriously furnished city resi- 
dence, those of a eimple character, with a 
smooth, and non-absorbent surface. The 
exact mateiial of the fixtures is often 
mainly a question of cost. For water 
closets, slop hoppers, and urinals, which 
latter, however, I avoid in private houses, 
I shonld give preference to those with a 
small fouling surface, made in annealed 
^lass or in earthenware. I recommend, 
of course, using water closets without any 
mechanism or moving parts liable to get 
out of order, I would, wherever I could, 
oid the use of fixtures requiring a hid- 
n overflow pipe. Bath tubs of idl kindfl, 
wash bowls, pantry sinks, water closets 
and urinals may now be had of such a form 
and ooQStraction as to do away entirely 



■with concealed overflow channels, which 
are often the cause of annoying odora.* 

I should locate fixtures ae near as 
practifable along a soil or waste pipe, to 
avoid the always objectiouable branch 
wastes under floors. I should endeavor 
to place the fixtures ot diffarent floors in 
groups arranged as nearly as may be ver- 
tically above each other, to reduce the 
number of pipe stacks. I slionld also aim 
to give to each fixture an independent and 
direct discharge into the vertical pipe. I 
should insist upon the separate, safe and 
secure trapping of every fixtiire.and should 
prefer, if they were obtainable, as they no 
doubt wUl be at a future day, self-cleans- 
ing and seal- retaining traps, placed as 
close to the outlet of fixtures as possible, 
and made partly or entirely of glass, with 
the water seal fully exposed. 

1 should make arrangements to secure 
to each fixture in a building an ample 
and never-failing supply of water. In 



* Forsdlwiuesloa of plnnibine app'ia 
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the case of water closets, slop hoppers 
and urinals, I should always use a sepa- 
rate flushing cistern for each fixture or 
group of fixtures, while as regards the 
other fixtures I should give preference to 
those arranged and constructed in a man- 
ner so as to constitute in themselves a 
small flush tank, thus securing by their 
quick discharge (through outlets larger 
than commonly in use) a thorough cleans- 
ing and scouring of the waste pipe serv- 
ing them.* 

I should, finally, never have a direct 
connection between any water cistern, a 
refrigerator or ice chest in a house and 
the drains or soil pipes^ and I should guard 
with particular care the purity of the 
supply for drinking purposes. 

I have, as far as the space at my dis- 
posal permits, outlined the leading re- 
quirements of a proper system of house 
drainage, and I confidently assert, from 
practical knowledge and experience, that. 



♦ Fixtures having this important advantage are de- 
scribed in the author's work on " Domestic Sanitary 
Appliances.*' 



wherever they are conaeientiouBly fol- 
lowed, Batiefactory resnlta caoDot fail to 
be aeeureJ. 

A tew points, however, have not been 
referred to. There is, for instance, the 
" b-ap on the main drain " question, which 
is still agitating the minds of many. I 
do not feel inclined to be dogmatic about 
it, for in my own practice I have never 
followed an iron rule, but have, on the 
contrary, in each special case, carefully 
eonaidered and weighed the circum- 
stances and conditions affecting tbe 
question. I always use a trap on the 
line of the drain, if the latter discharges 
into a ceaspool or any form of tank in 
which sewage is stored for some length 
of tim.e. I gfenerally advise the use of a 
taip where the bouse ilrain connects with 
• foul sewer, as in the majoiity of cases 
in onr large cities. If I use a trap, I 
Bhoald insiBt npon having it easy of oc- 
oeiB (but not so as to be exposed to freez- 
ing), and provided with proper cleaning 
band-holes. Where a honse drains into a 
Btr««t sewer, forming part of a well- 
l^anned general system of well-flushed 
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sewers, Tentilated by open aoil pipes in 
tbe housee, constructed under superviB- 
ion of a competent engineer, I should 
not object to the omiasion of the trap, 
always provided the work in the house is 
thoroughly well done. Where the owner 
would not mind the additional expense, I 
should probably prefer to arrange for the 
ventilation of the sewer by having a pipe 
carried up to the roof, along the outside 
of the house, thus preserving a complete 
disconnection of the house interior from 
the sewer. Whenever I use a trap, I 
should also arrange a fresh air inlet, to 
induce b current through the soil pipe 
system. I should, however, strongly ad- 
vise my clients not to terminate the inlet 
in a bos in the sidewalk, covered with a 
grating, as is now so often done, for anch 
a grating frequently becomes obstructed 
and closed in winter time. Nor should I 
carry the fresh air pipe up to the roof. 
Where to arrange the inlet is a matter 
which can be determined only in eaoll 
special case, and which ought never to i 
be restricted by a hard and fast role, 



often entirely defeating the purpose for 
which tlie inlet was established. 

The question of material most suit- 
able for drains, soil pipes, waste and 
supply pipes, has not been alluded to, 
nor have I, in my above recommenda- 
tions, referred to the many kinds of 
water seal and mechanical traps adro- 
cated to exclude eewer air from the fix- 
tures. I do not feel disposed to enter 
1 into a discussion of the merits and disad- 
I vantages of the " venting " of traps, the 
object of which is largely to prevent si- 
pbonage. Experiments have established, 
with a aufiBcient degree of certainty, the 
fact that the self-eleanaing S-, P-, or run- 
ning traps, cannot be depended upon 
always to retain their water seal against 
Biphonage, unless air is admitted at the 
r ifltown and sewer side of the trap, either 
E by some anti- siphoning trap attachment, 
i or by a so-called " back-air" pipe, of ample 
IB. Consequently, I should not use such 
^irapB without providing such protection 
g the remedies mentioned afford. Later 
;periments have shown that an air pipe 
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is not a reliable protection against siphon- 
age in all cases, especially where the 
course of the air-pipe is long and tor- 
tnons, and that where fixtures are not in 
constant use, it furthers the evaporation 
of the water in traps, and hence endangers 
the safety of plumbing work. That it in- 
creases the cost of plumbing, and hinders 
simplicity of arrangement, must be con- 
ceded bv all. Thus, while it offers cer- 
tain advantages in some instances, there 
are other cases where the disadvantages 
predominate. It remains then, to be de- 
cided, only after a thorough and intelli- 
gent consideration of all conditions, 
whether a seal retaining water seal trap 
safe against back pressure, siphonage or 
other influence, or an anti-siphoning trap 
attachment of some kind, may uot be pref- 
erable. The question cannot, in my judg- 
ment, be decided in an off-haud way. Be- 
ing of grave moment for the safety of the 
inmates of a house, the question of trap- 
ping should receive an earnest, thoughtful 
and unprej udiced consideration. Unfortu- 
nately, discussions on this point, in sani- 
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tary and architectural journals, have not 
always been divested of useless and much 
to be deprecated personalities. 

As with traps, I also prefer to omit 
lengthy descriptions of any special 
plumbing fixtures. There are now a 
number of each kind in the market, pos- 
sessing merits and giving satisfaction, 
which a judicious house owner may select, 
guided by the above hints. 

In conclusion, it must always be borne 
in mind, that no system of plumbing or 
drainage will work forever, without 
proper care, attention and periodical in- 
spection ; that stagnation of water or air 
must be avoided in drain, soil and vent 
pipes, as well as in traps ; that the water 
in the latter should be frequently changed; 
and that, in the tight jointing, safe trap- 
ping and constant ventilation of pipes, 
together with the frequent flushing and 
thorough cleansing of fixtures, consist the 
principal safeguards of a proper system of 
house drainage and plumbing against 
entrance and diffusion of noxious sewer 
air. 
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]Sj:.A.3:i]i/ns 

OF 

PLUMBING 



AND 



House Drainage. 



The following notes on plumbing wil 
show more particularly what require 
ments should be made in regard to ma 
terials, workmanship and arrangement o 
the plumbing work in houses. The; 

'I should be looked upon and used merel; 

llS as a framework, upon which a specifics 

tion, suited to each special case, is to b( 
constructed. They are intended primar 
ily to suggest points that require carefu 
consideration, but they also constitute 
instructions for the guidance of the me 
chanics engaged in such work. 
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MAXI M S 

OP 

PLUMBING AND HOUSE DRAINAGE 



To obtain a safe and secure system of 
drainage and plumbing in a building, to 
secure to a house immunity at all times 
from sewer air, and to prevent any sub- 
sequent annoyances incident to bad ar- 
rangement and careless workmanship in 
water pipes and plumbing appliances, it 
is necessary to observe the following 
points : 

Firsts to have the system of fixtures, 
traps, supply and waste pipes well 
planned and arranged in accordance 
with the best rules. 

Second^ to have the work itself con- 
structed in a thoroughly aBle and effi- 
cient manner by competent mechanics 
and under proper superintendence. 
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Finally^ after the work is all completed 
and put to use, to have it managed with 
intelligence, properly taken care of, and 
examined from time to time, as to its con- 
tinued soundness and freedom from de- 
fects, as is done with all other mechanical 
apparatus and machinery. 

Hence, the subject naturally divides 
itself into the following sections, viz. : 

A, JPrinciples which should govern the 
planning and location of plumlh 
ing work in dwellings. 

J5. Mules regarding the proper construc- 
tion of the workj in particular as to 

(1) Materials. 

(2) Workmanship, 

(3) General Arrangement, 

(4) Tests. 

C Suggestions as to the management and 
proper care of plumbing apparatus. 

It is well known that much of the suc- 
cess of a system of house drainage and 



plumbinfT, to say nothing of the conven- 
ient and compact grouping of fixtures and 
the therehy reduced cost of the woi-k, de- 
pends upon a judicious planning and ar- 
rangement by the architect or person de- 
signing the plana of the building. 

The i-ules regarding the proper con- 
struction of the work will contain the 
principal requirements which, in whole or 
in part, should he embodied in plnmbmg 
specifications for all kinds of buildings. It 
is, however, ftbeolutely necessary, in order 
to make such a specification complete 
and adapted to any particular building or 
dwelling house, that in addition to general 
requirements the s])ecili cation should con- 
tain a detailed enumeration of all plumb- 
ing appliances (fixtures, trap$, supply and 
waste pipes, tanks, hollers, fitinhing cis- 
terns, stop-cocks, faucets, etc) required 
in the building ; a detailed and accurate 
description of the location of the plumb, 
ing fixtures, and of the special apparatus 
wanted, and a minute description of the 
course of all hot and cold water service 
pipes, soil, drain, waste, vent, overflow 
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and drip pipes. In every case floor plans 
and all needed sections of the building 
should be added, showing clearly the 
proposed system of drainage and water 
supply. 

From a long practical experience with 
such details of interior finish in newly 
erected buildings, I am convinced that it 
is quite important, in order to secure 
good results, to prepare a plumbing 
specification with scrupulous regard to 
details and with much thoroughness and 
exactness. It is a great mistake on- the 
part of architects or owners to suppose 
that such rules and regulations or printed 
blank specifications, as the boards of 
health in our large cities now require to 
be filed, are sufficiently detailed to pre- 
vent gross carelessness or deception on 
the part of unscrupulous phimbing con- 
tractors. Plumbing regulations, as framed 
by boards of health, are good in their 
way, although undoubtedly susceptible of 
much improvement. They are altogether 
too complicated, too detailed in many re- 
spects, while not strict enough in others. 
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All those which hftve come to my knowl- 
edge permit certain things which every 
sanitary engineer worthy of the name 
absolutely condemns, and, on the other 
hand, they specify or require things, some 
of doubtful utility, and others abaolutely 
objectionable, aud which no one who has 
impartially investigated the subject can 
conscientiously approve. 

The suggestions named under (C) refer 
especially to householders and servants. It 
hits become a recognized fact that a prop- 
erly constructed drainage systemof ahouse 
must be intelligently used, and needs con- 
stant care and attention on the part of the 
householder to maintain it in good order. 
Especially is this true of the vast number 
of houses occupied only during a part of 
the year, such as summer residences, 
summer hotels, seaside and mountain 
cottages, etc. It also refers to city houses, 
many of which are closed and vacated 
during the hot summer months. How 
to leave phimbing work in such houses 
during vrinter and duiing summer, with- 
out incurring the risk of finding, on re- 
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turning, that the pipes and traps have 
been frozen and burst, or that the rooms, 
walls, carpets and furniture are saturated 
with sewer air, is a question to which a 
certain amount of attention might with 
advantage be paid by every householder. 



A. Rules regarding the planning 
and location of plumbing work 
in dwellings. 

Avoid a useless multiplication of plumb- 
ing fixtures. Let the amount of plumbing 
work in a house be reduced as much as 
possible. Above all, avoid locating fix- 
tures in unoccupied or spare rooms. 

Do not place plumbing fixtures of any 
kind in sleeping rooms, nor even in un- 
ventilated closets adjoining tbem. 

Plumbing fixtures, especially water 
closets, urinals and slop hoppers, must 
always be located in well-lighted and well- 
ventilated apartments. 

Always arrange fixtures so as to be 
eoi2eeiitrated, as much as is consistent 



in compact 
IB few Tertieal linee of 
Avoid long horizontal 



with convenience 
gronpB. Have t 
pipe as poBBtble. 
runs of pipe. 

Arrange all plumbing work in a simple 
tnanner, with as little complication as is 
attainable. 

In small cottages place the bath room 

nearly as possible over the kitchen, in 
order to reduce the amount of piping, 
and to simplify the whole work. 

In email houses it is preferable to sep- 
arate the water closet from the bath room 
and to give to each of them a well-lighted 
and ventilated apartment. 

In toilet and dressing rooniB, adjoining 
bedrooms, the water closet, lavatory and 
bath tub may, however, be arranged to- 

Avoid locating any fixtures, such as 
laundry tubs or servants' water closets in 
the cellar. 

Servants' water closets, slop hoppers 
and housemaids' sinks should never be 
located in dark, out-of-tlie-way comers. 
► Avoid locating any auii¥\7^\^«e.^'^^'^'^ 



I 



54 



side walls, especially if the house stands 
detached and exposed. 

In country houses occupied during the 
winter, do not locate the bath room and 
the water tank in that comer of the build- 
ing which is most exposed to the weather 
and the direction of the coldest wind 
(generally the northwest corner). 

Place all soil, waste and supply pipes 
outside of walls or partitions. Let 
pipes pass in sight through closets, and 
leave them fully exposed in bath rooms. 

Avoid dead ends in all except short 
branch waste pipes. 

In larger houses arrange means for 
drawing hot and cold water on every 
floor. Provide a slop hopper on bedroom 
floors for the convenience of the servants. 

Avoid having plumbing apparatus on 
floors where you are not sure of a con- 
stant, abundant and never- failing supply 
of water. 

Openings in the cellar floor, connecting 
to a house sewer, should be avoided as 
unsafe, even if properly trapped. 

Overflow pipes and waste pipes not in 
dailj use are objectionable. 



Arrange all fixtures, wherever p 
BO ae to have distinctly independent out- 
lets into tbe main soil pipe system. 

Quick- emptying fisturea, constituting a 
small flush tank for the waste pipe at- 
tached to them, and arrauged without 
concealed overflow channels, are prefer- 
able to other kinds. 

Select plumbing fixtures of n strong, 
durable, smooth, non-absorbent and non- 
eorroeive material, of a simple construc- 
tion, and with as httle movable mechanism 
as possible. 

Ai'raoge all fixtures in an open manner. 
Avoid carpentry of any kind, enclosing 
plumbing apparatus, as much as possi- 
ble. 

Avoid lead " safes.'' Floors and walls 
about plumbing fixtures should prefer- 
ably be made water-tight, and covered 
with slate, marble or encaustic tiles. 

Wherever much grease is wasted, pro- 
vide a eaitable grease trap. 

Keep, as a guide in case of future ex- 
aminations, plans siiowing the location of 
all drain pipes, traps, acceaft \io\fe%, &'u=i'^ 
eocQtB, etc. 
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B. Rules regarding the proper con- 
struction of the work. 

In the following are given the princi- 
pal requirements, which, in whole or in 
part, should be embodied in plumbing 
specifications for all kinds of buildings. 
The subject is subdivided under the head- 
ings ; (1) General Conditions; (2) Mater- 
ials ; (3 ) Workmanship ; (4) General Ar- 
rangement of the Work : (5) Tests of the 
Work during construction and after com- 
pletion. 

I desire, however, to have it distinctly 
understood that the following is in no 
sense intended to be, or to be used as, a 
general plumbing specification, which can 
be copied verbatim^ or which, by filling in 
lines usually left blank for the convenience 
of architects, may be readily adapted to 
any kind of work. The following notes 
should only be considered a help in pre- 
paring a plumbing specification. If in- 
telligently used, I have no doubt they 
will prove useful to those who are anxious 
to write a good specification. 
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, C3oNDtT10NS. 



All the work contemplated, fihown on 
the floor plans and in tLe sections of the 
building, riDd deaeribed in the apecifica.- 
tioD, sbnll be done in the beat and most 
workmanlike manner, to the siitiefnctioQ 
of the superintendent and the owner. 

The- plumber muat fnrnish all material 
and perform all labor required to finish 
the work contemplated in tho epeeifica- 
tion in a substantial manner. 

He mnat do all his work promptly as 
the building progi-esses, and must in 
partionlar not delay other contractors nor 
interfere witb their work. 

The contractor is not to sub-let the 
whole or a part of bia work without the 
written approval of the owner or his rep- 
reaentative. 

The plumber must lay out his own 
work correctly according to the floor 
plans, and is to give his personal auperin- 
tendence to the work. 

The superintendent shall have access 
to the work at all times, ani Rti«S\.\>ei«.(Jv'i 
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judge of the quality and fitness of the 
materials used, and of the character of the 
workmanship. 

No pipe, fitting, or work of any kind to 
be closed up or hidden from view before 
it has been examined and approved by 
the superintendent. Any unfaithful or 
imperfect work or defective material that 
he or the owner may discover before the 
work is finally accepted, shall be imme- 
diately corrected, and any pipe, fitting, 
trap, fixture or material of any kind which 
in the superintendent's judgment does 
not conform with the requirements of the 
specification, shall be at once removed 
and replaced at the contractor's expense 
by satisfactory work and material. 

The plumber shall be guided in his 
work by both drawings and specifications. 
Preference must in all cases be given to 
figures or memoranda, and only where 
these are not given, scale measurements 
may be taken. Wherever the specifica- 
tion varies or conflicts with the drawings, 
the plumber is to be governed by the 
iSpecification. 



^T'Tbe plumber is to obtain all official 
permite required, pay tbe fees for siime, 
and is to giye to the proper authorities 
all notices required by law relating to bis 
work. 

All work must cooform with the local 
building and health regulations, and tbe 
latter are to be considered a part of the 
apecifi cation. 

The plumbar must see to it that no 
damft<i:e is done to any part of his own or 
other contractors' work on tbe building. 
He will be held responaible for all soiling 
of walls, wainscots, finger marks or other 
defacements by bis workmen. He will 
see that proper care is taken in kindling 
fires in tbe plumber's furuaco, and in 
handling tbe latter anywhere in the build- 
ing.- 

The plumber must see to it that all 
building rubbish caused by his operations 
be removed from time to time from tbe 
building as may be required. At tbe 

' A good clBnsB to insert U tlie following : " No 
anoklDR or uplttln^ allowed In bnUdliuc after Ibe 
Plastering h done, the trim set and aDan.\B.1d." 
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completion of the work be is to deliver 
everything in a clean condition and in 
good working order and perfect in all re- 
spects. 

The contractor will be paid only on 
certificates properly signed by the saper- 
intendent. 

[Here should follow a schedule of the 
fixtures required in the building.] 

2. Matebials. 

All the materials used in the work to 
be of the best quality obtainable in the 
market. 

Earthenware Drain Pipes, 

Outside drains (beginning at a distance 
of at least five feet from the house) to 
be of strong, salt-glazed earthen pipes, 
either pipes provided with hubs at 
one end, or else plain cylindrical pipes 
with loose rings or collars of unglazed 
earthenware. 

All vitrified pipe to be perfectly 
straight, circular and true in section, of 



BcKom of noC'l 
three -qnartor incli for four luul Hix-iuch 
[lipoN, to be free from crnoks, Ahwh, or 
other (Uifocta, to be hard- burnt, not 
lirittle, Hmooth and iraperviouH on tbe in- 
Hide and highly glazed, uxeept at thi.- pipe 
eudn. Hubs of vitri&ed Hockut pipen to 
he not lens than three iacbea deep. 

Eiirtlienware Hpecial fittinifs, niiob hh 
T nod Y branches, bundu, oGTuiHtH, traps, 
etc., to be of the same qiiality and ohar: 
anler iitt ttpeciGed for pipes. 



Cuvt-irnii Drain, Soil ami Wnnle Pi/ien 
and I^ittmi/M. 

Oast-iron drain. Hoil anil waste pipen to 
be of a homogeneous texture, free from 
flaws, (tracks, Kand-holRs or nimilar defects, 
perfectly straight, truly cylindrical, per- 
fwtly Bnmoth on the intjide and of a uni- 
form thickoesH of not leHS than one-quar- 
ter inch, Pipes to be either ordinary 
hell and spigot joints, with bubs of gi-eat 
depth and strength of metal, or else to 
be tbe adjustable flange joint pipe. 



62 



Pipes to be tested and inspected s 
foundry, and to be afterwards coated an 
protected inside and outside with cof 
tar pitch or other equivalent substance 
Or else pipes to be enameled with blac 
enamel, or to be porcelain-lined (whit 
enamel), as the detailed specification 
may require. The superintendent ma 
instead require that the pipes and fitting 
be tested in his presence by the oil o 
kerosene test. 

All fittings for cast-iron soil and wast 
pipes to be of best quality cast-iron ; a! 
castings to be sound, clean, smooth, tru< 
free from flaws, cracks, sand-holes, ai 
bubbles or other imperfections or impur 
ties in the metal. Thickness of shell t 
be not less than one-quarter inch. Fil 
tings for bell and spigot pipes to hav 
hubs which must be very deep and extr 
strong. Fittings for adjustable flang 
joint pipes to have proper flanges fo 
joining iron or lead pipes. All fitting 
to be tar-coated or enameled, to corrc 
spond with the kind of pipe required b; 
the detailed specifications. 
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Cast-iron soil pipes to be fotir incliee 
insitle diameter, iron waate pipes to be 
two inches diameter, drain pipes to be 
from two to six inches diameter, as 
called for in detailed specifications, and 
as indicated on the plans, 

Xearf I'ipes. 

All lead pipes to be drawn pipes of 
soft pure lead, of the best make. Pipes 
to be either plain or tin-lined, as may be 
directed in detailed specification. 

Weight of lead pipe to be as follows r 

a. Supply I'ipea. 

iDBlile Diameler, f" +" g" J" 1" IJ" If 

For street or tank 
pressure not ex- 
ceeding 20 lbs. per Lbs. per ruuuliiK ft, 

square incli 1 lij 3i 3 4 5 SJ 

For street or tank 
pressure exceed- 
ing 20 lbs. per sq. 

ceediugSn lbs. per 

square inch. 1^2 3 4 4iJ0 8 

For preaflures ex- 
ceeding 35 lbs. per 
square incli 3 3 4 5 6 7 
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h, Waate^ verity overflow and drip pipes, 
also supply pipes from to. cl. cis- 
terns to w. cl. bowls. 



i inch lead pipe to weigh 1 lb. per running ft. 

I ** " ** If 

1 " ** ** 2 
U ** " ** 2i 

ij *' ** ** ^ 

2 ** ** ** 5 

3 " ** ** 6 






Slock Tin JPipes, 

Suction pipes in wells or cisterns to be 
of pure block tin, to weigh as follows : 

Lbs. per ronniDg foot, 
j inch block tin pipe to weigh J 



1 
^ 






ii 
n 
n 



^^ 



n 



It 



1 
1* 



Srass Pipes, 

All brass piping to be made of seam- 
less drawn brass tubing, with all the ne- 
cessary brass fittings required. Pipes to 
be either plain (for hot water) or lined 
inside with tin (for cold water). Outside 
of pipes to be nickel-plated and polished, 
or else, if brass finished, pipes to be 
varnished with a good coat of shellac, as 
may be required in detailed specifications. 
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Wrought-iron I*i^ws. 

a. Siippli/ Pipes to be either plain, gal- 
vanized, enameled, lined ineide with 
block tin, or rubber lined, or made ruet- 
lesa by the Bower-BarfE proeeee, as may 
be dii-ected in Ihe detailed specifica- 
tions. Pipes to be uniform and true 
in section and pipes of sizes up to 1^ 
inches to be butt-welded and warranted 
to be tested by hydraulic presBuro of 300 
pounds per square inch. All necesBury 
fittings used to have the same protecting 
treatment aa the pipes. All fittings to 
be malleable iron fittings. 

b, Soi/, Waste and Vent J'tpeii to he 
of standard wrought-iron pipe, having 
a uniform thickness of not less than 
one quarter inch; pipes to be lap-welded 
and proved at the iron mills to .500 
pounds per square inch by hydraulic 
pressure; to he coated, after being 
heated, with a preparation of coal tar 
and asphalt (or to be treated with the 
Bower-Barff or other rustless process). 
Fittings for soil and waste pipes to be 
protected against rust by the same process 
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as applied to the pipes ; to be tapped truly 
straight and to have a strong shoulder. 

TVaps, 

Traps to be of lead, brass, copper or 
glass, for sinks, basins and tubs, and to 
be of iron, lead, stoneware or earthen- 
ware under water closets (as may be 
specified in describing the water closet 
apparatus). 

Traps of lead not to be lighter in 
weight and thickness of lead than the 
waste pipes to which they are attached. 
Drawn lead traps to be preferred to cast 
lead traps; the latter, if used, to be 
proved free from sand-holes, flaws or 
other imperfections. Traps for water 
closets to have at least one inch, and — 
except in the case of certain special 
water closet constructions — not more 
than two inches water seal. All other 
traps for fixtures to have at least one 
and one-half inches effective seal. 

AH traps to be self-cleansing and free 
from corners or spaces favoring accumu- 
lation of filth, and of such shape as to 
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told as little volume of water as is con- 
BiBtent witb a proper water seal. 

Traps under fisturea to be provided 
with cleansing trap screws, placed below 
the water level in tbe traps, and arranged 
so as to be accessible. 

No bell or D-trap or cesspool trap to 
be used anywhere (special kind of trap 
required to be stated in the detailed 
specification). 

Traps for house drains, leaders, yard 
and area drains to be of heavy cast-iron 
provided witb proper cleaning band- 
holes and to have a proper depth of sen! 
of not less than two inches. 

Stopcocks, Vulves and I^aucets. 

Roundway stop-cocks to be used on 
main hnes of service pipes and to be of 
tbe same inner diameter as their respect- 
ive pipes. If supply pipes are of 
wrougbfc-iron, brass water valves instead 
of stop-cocks to be used. All valves, 
faucets and stop-cocks to be of superior 
gan metal of tbe heaviest existing pat- 
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Plated Ware, 

Whenever brass is to be plated the 
nickel or silver plating (as specified in 
detailed specification) to be of the best 
kind, and warranted for at least five 
years. 

Solder. 

All solder used in the work to be pure, 
soft, and free from impurities such as 
zinc or other admixture. 

Pig Lead, 

Lead for caulking purposes to be soft 
and pure pig lead, to be free from any 
admixture of antimony, zinc or other 
metal. No lead used for caulking soil 
pipes to be brittle or hard; no scrap 
lead to be used. 

Sheet Lead, 

To be of soft and pure pig lead, rolled 
in sheets, free from any admixture of 
alloys or old scrap lead. Weight to be 
not less than four pounds per square 
foot. 
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Sheet Copper. 

All sheet copiwr to weigh sixteen 
ounces per square foot unless greater 
weight is called for in detailed speeiflca- 
tions, and to be well planialied and 
tinned. 

Putty. 

The use of putty to be avoided, but, 
wherever needed, putty to be made up 
with pure hnseed oil, and to be misetl 
with some red lead, to avoid its being 
eaten by rats. 

Marble. 

All marble is to be of best Italian 
quality, blue veined and highly polished, 
unless other marble is especially called 
for in the description of the plumbing 
fixtures. All slabs are to be properly 
molded and countersunk. All marble 
work to be sharply molded and well fitted 
and set, and where necessary, to be se- 
cured with round-head brass screws and 
washers, the latter sunk in flush. 



J 
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Fixtures. 

All fixtures and apparatus to be strictly 
of the kind and character and special 
make as called for in the following de- 
tailed description, and every fixture to be 
free from any defects, perfect through- 
out, and put in complete working order. 

[Here should follow a complete de- 
scription of the special appliances wanted 
under the head of 

Hydrant; sillcock; furnace or steam boiler 
supply. 

Temporary cock in cellar to furnish water 
for building purposes. 

Doni)l(j acting force pump ; pumping en- 
gine. 

Watcjr tank. 

Kitohon range; kitchen boiler; kitchen 
Hink. 

Oistern pump. 

Wash trayH; laundry sink; laundry range; 
clotliOH boiler. 

Refrigerator; ice sinL 

Water closotH. 

Washbasins. 
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teth tuba, foot batbp, sitz bathe, bidets, 
shower baths, neeiUe bathe. 
E'Slop hopper; houBemaid's sink. 
KTrinaL] ' 



Hydraulic cement to be any good. 
Hire, quick-setting brand, to be fine and 
reshly ground ; cement to be subject to 
inspection and testing by the superin- 
tendent, who may reject all cement of 
improper equality. 

Sand. 

To be eleaii, ahnrp, silidous sand, free 

Ifrom b1] dirt, dust, loam or other foreign 
matter. 
Jfor. 
lob. 



Jaortar. 



Sand and cement to be mixed dry and 
9 wetted np only in small ijuautities 
e used, and witli just enough water to 
make a paste of proper consistency. 
Mortar to consist of one part hydraulic 
cenient and two parts of sand — measured 
iQaantitiee. No lime to be used in the 




72 

mixture, nor should any mortar be used 
that has begun to set. 

Concrete, 

Concrete for foundations and trench 
bottoms to be composed of one part 
mortar and five parts broken stone. The 
mortar to be made up as directed above, 
with sufficient water only to constitute 
a fair paste. The broken stones shall 
then be wetted up and mixed with the 
paste in a thorough manner by several 
turnings with a shovel. The concrete, 
after being thrown in place, to be tamped 
with wooden rammers. No concrete left 
over at the close of a day to be used 
afterwards on the work. 

3. Workmanship. 

Earthenware Drain Pipes. 

If plain cylindrical pipes are specified, 
joints to be made by means of loose col- 
lars or rings, set in mortar. Drain pipes 
to be laid at a depth of generally not 
less than three feet, in a carefully exca- 



Tated trench. Trencli to be opened only 
as wide as necessary, and to be suitably 
braced wherever required, to prevent 
any cavingjin of the sides. Trenches to 
have bottom trimmed perfectly to the 
exact grade, and to have at each pipe 
joint a depression in order to have each 
length of pipe evenly and perfectly sup- 
ported. Pipes should be laid with ends 
butting close together. Cement mortar, 
mixed as per directions given, to be ap- 
plied to the unglazed ends of the pipes 
and also to the inside of collars. Pipes 
to be joined in such a manner that the 
flow line will be true and even, in order 
to prevent stoppages. The inside ot 
each length of pipe to be well cleaned 
before laying down the next length. 
Drains to be laid in perfectly straight 
lines, and deviations from alignment to 
he made with special curves of large 
radius. Each length of pipe to be cov- 
ered in the center with a few inches of 
earth, in order to steady it and to prevent 
any pipes from moving. After testing 
pipe joints with water the back filling to 
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be done with great care in order not to 
disturb the pipes. Earth to be thrown 
in in layers of not more than twelve 
inches in depth, and the filling to be well 
rammed or puddled, to prevent the 
slightest settling. All outside branch 
drains to join the main by Y, not T 
branches. Bends in the lines of the drains 
should never be made with straight pipes. 
Pipes of different sizes to be joined by 
proper reducing fittings. Long lines of 
house drains to have man-holes or in> 
spection holes placed at suitable inter- 
vals. 

If earthen socket pipes are specified, 
sockets to be examined with special care 
for cracks or flaws, before lowering pipes 
into the trench. Trench to be excavated 
as described heretofore. Special grooves 
to be cut in the bottom of the trench for 
the sockets, in order to give to the pipes 
a firm bearing throughout their entire 
length. Pipes to be laid with the socket 
pointing up grade. The space between 
spigot and hub, if the hub is deep, to 
be filled first with a small gasket of 



oaium, to prevent any cement mortar 
from eutering at the jointB, The remain- 
ing space to be filled with hydraulic 
mortar, which must be applied with ptir- 
ticular care at the bottom of the joint. 
Water accuimilating in the hollow- 
grooves must be removed before apply- 
ing mortar to the joint. Some cement. 
to be wiped at the face of each joint, and, 
as soon as tlie joint is finished, the; 
grooves to be filled with earth, in order 
to snpport the cement at the joint until 
the cement has had time to harden. The 
utmost care to be observed after a joint 
is made, to prevent any disturbance of 
the pipes by stepping on them, or other- 
wise. The inside of each pipe joint to 
be thoroughly cleaned from any project- 
lag oakum or cement. Back filling to be 
dotie as described heretofore. 

Earthen pipes must always be laid on 
a firm bed, which should be provided in 
case of loose soils. A bed of gravel or 
Band or a concrete foundation should b» 
prepared in such cases to properly sup- 
port the pipes. 
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Joints between earthen pipes and iron 
bouse drains to be made perfectly tight by 
means of pure hydraulic cement. 

Cast-iro7i Pipes. 

All joints in cast-iron socket pipe and 
fittings to be made by inserting a gasket 
of picked oakum into the space between 
spigot and hub, so as to fill about 090- 
half of the depth of hub, and pouring 
molten soft lead from a large ladle into 
the remaining space. After cooling and 
shrinking, the lead to be thoroughly 
caulked with caulking tools to insure air 
and water-tight joints. The face of the 
caulking lead to remain without paint, 
putty or cement, so as to leave the marks 
of the caulking tool exposed to view. 
All joints made before soil pipe and fit- 
tings are put in place must be recaulked 
when the soil or waste pipe stack is up, 
as they may otherwise become loose 
from jars. 

Adjustable fianged joints in cast-iron 
pipe to be made by inserting between 
pipe ends or between end of pipe and 
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fitting, a lead washer or gasket 
Tror packing, which is to be cruehett 
between the Ann gee which are con- 
nected by means of bolts and nuts of 
proper strength. To screw the nuts up 
evenly, two ratchet wrenches Bhould be 
■worked simultaneously. 

Iron pipe lengths in a vertical position 
to be firmly held in place by strong iron 
hooks, or better, to be supported by 
efa-ong pipe rests or supports, well fast- 
ened to the walls, and placed under each 
hub. Where hung from the ceiling, 
pipes to be held in place by iron pipe 
bangers, securely fastened to joists, or, 
best of a!!, supported at suitable inter- 
vals by brick piers. 

Suitable provision to be made, es- 
pecially in very high buildings, for the 
free contraction and expansion of each 
vertical stack by fastening the pipes in 
such a manner that a slight movement 
parallel to the pipe axis may take place, 
jcially where a waste pipe rec 
h hot water. 
i changes in direction lo \ift i 
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with bends of large radius, and all 
branches to be Y or half Y branches, or 
curved Tees (the latter only on upright 
lines). 

After all pipes are put in place they 
are to be cleaned and painted so as to 
look neat at the completion of the work. 

Lead Supply and Waste I^ipes. 

All joints between lead pipes, whether 
for supply or waste pipes, to be wiped 
solder joints ; cup joints not to be made 
anywhere. 

Joints between lead pipe and brass fit- 
tings, such as stop-cocks, ferrules, etc., to 
be wiped solder joints ; joints between 
lead pipe and brass couplings may be 
cup joints. 

Joints between lead pipe and cast-iron 
pipe or hub fittings, to be made by means 
of a brass or copper ferrule, soldered to 
the lead pipe and tightly caulked into 
the iron hub. 

Joints between lead pipes and flange 
joint iron pipes to be made without 
brass ferrules, by simply flanging the 



lead out, using a lead packing i-ing be- 
tween iha lead and iron flanges, and 
bolting to the latter a cast-iron ring, 
having ears and bolt boles to correspond 
with those of the pipe flange. 

Joints between lead pipe and wrought- 
iron pipe or tapped fittings to be made 
by means of brass mule or female solder- 
ing nipples, wiped to the lend pipe, Eind 
tightly screwed with a wrench into or 
onto the tapped fitting or thi-eaded pipe. 

Connections between earthenware and 
lead to be made, aa much as possible, by 
means of brass couplings. 

All vertical lead pipes to be siipported 
by bard metal tacks, placed at sltort and 
equal distancep, and securely fastened by 
BorewB to bdards put up by the carpen- 
ter. 

Horizontal or graded lead pipes to be 
firmly supported throughout their whole 
length on boards to prevent sagging and 
trapping, and to be fastened and kept in 
place by brass bands (strips of sheet 
brass bent to conform to the shape of 
the pipe) placed at Ireqaemi \t\'tet^«X'* 
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and fastened to the boards by screws. 
Hot- water pipes to be fastened, prefer- 
ably by brass bands only, not by tacks, 
so as to allow for necessary expansion 
and contraction. Hooks should never 
be used in fastening lead pipes. 

Joints in tin-lined lead pipes to be 
made by means of the special tinned 
brass ferrules and fittings furnished with 
the pipe by its manufacturers. If wiped 
solder joints are made, unusual care is 
required, so that, in applying the heated 
solder, the tin may not be melted and 
thus the pipe lining destroyed. 

Wrovght'iron Pipes. 

Joints in wronght-iron pipes to be 
made with screw threads cut on the ends 
of the pipes and in the shoulder of fit- 
tings. All threads to be of standard 
gauge. All cut ends of pipe to have the 
burr removed. A thick paste of red and 
white lead mixed, or else linseed oil, to 
be used in the joints to act as lubricant, 
and to make up for imperfections m the 
threads. Pipes to be screwed together 
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tightlj with wi'enchea or pipe tonga, care 
being taken that no lead is squeezed out 
at the inside of pipes. In putting to- 
gether wrought-ii'on pipes and fittings 
treated with black enamel, a hquid black 
enamel should be uBed at the joints, to 
pi-otect the threads against rust. 

Wronght-iron pipes, lined inside with 
tin, should be joined by means of the 
special ferrules sold for such purpose 
with the pipe. 

Horizontal wrought-iron pipes to be 
supported by means of special pipe 
hangers. All exposed vertical lines of 
iron supply pipes are to be carried per- 
fectly plumb and straight at an even dis- 
tance from the walls, and secm'ed with 
galvanized iron or brass holdfasts, ar- 
ranged so that they can be readily re- 
moved. 

Brass Pipes. 

All brass pipes and brass fittings to be 
put together with screw joints, a paste 
of red lead being put over the threads, 
and the joints made perfectly tight by 
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means of screw wrenches. Brass pipes 
to be put up on boards and fastened by 
brass bands, holdfasts and escutcheons, 
or to be supported by neat brass hangers, 
varnished or nickel-plated. No hooks to 
be used. Long horizontal lines of brass 
service pipes for hot water should not 
be confined at ends, but should be ar- 
ranged so as to allow of free expansion 
and contraction. 

Stop-cocks and Faucets, 

Joints between bibbs or stop-cocks and 
lead pipes to be wiped solder joints ; 
those between bibbs or stop-cocks and 
wrought-iron or brass pipes to be screw 
joints. 

Traps, 

All joints between lead traps and lead 
waste pipes to be wiped solder joints, 
made perfectly tight. Joints between 
lead traps and cast-iron soil pipe or fit- 
tings to be made with brass ferrules, 
soldered to the lead pipe and caulked 
into iron hubs. Junctions between trap 



and waste pipe to be mnde perfectly 
tight with the greatest care. Jimction 
between fixttire and trap may be made 
movable, to facilitate repairs of tbe^fix- 
tiue. 

Water cloeete having traps located 
above the floor must have joints nt the 
floor with the soil pipe made with pnr- 
tjcalar care, so as to be thoroughly tight. 

Water closet traps of iron or lead be- 
low the floor must have their weight well 
supported, to prevent the joint at the floor 
from being torn loose and becoming 
leaky. 

Traps under fixtures, leader traps and 
the trap on the main drain must he set 
perfectly true as regards their water level. 
All bending or tipping of lead traps must 
be avoided. In all cases traps are to be 
placed as close to fixtures as possible. 

Mxtures. 

Workmanship in fixtures to be of neat 
appearance throughout, whether work 
to remain exposed or not. All fixtures, 
with the apphances belonging to them, 
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to be properly set in good and complete 
working order. 

In OeneraL 

All plumbing work, whether to be left 
exposed to view or to be boxed up, to be 
done in a thorough manner. 

Putty joints to be avoided wherever 
feasible. 

All openings into the pipe system, as 
well as fixtures set in place, must be se- 
curely covered up, to prevent obstruction 
of the pipes or breakage of fixtures by 
carelessly or maliciously dropped ma- 
terials. 

The plumber must cut no beams, 
joists, floors or studs ; this will be done 
for him by the carpenter. Plumber is to 
arrange all pipes between joists so as to 
run, wherever possible, parallel to the 
direction of the beams. Pipes placed 
between joists to be run with proper 
grade, and to be continuously supported 
on sound boards, nailed over strips 
tacked to the joists. 

"Where pipes pass through the roof, an 



absohitely water-tight jobt to be m&de 
aroand pipes. If flaeibiDgB are used for 
this pai'pose, tiiey ehonid be nt leaet 
eighteen inches square, of heavy sheet 
lead or copper, with a funuel slipped 
over the pipe, tume(\ over and caulked 
into a hub, while the ends of the llaHli- 
ing are tightly fastened to the roof. 

Wherever pi urabei's' pipes pass through 
floors, ceilings, walls or partitions, the 
plumber must see to it that the holes are 
neatly and perfectly closed around the 
pipes in the floor, and that the hole in 
the ceihng be closed up and well plastered. 
If required, sleeves of galvanized iron 
pipe are to be used in the casu of sup- 
ply pipes with ueatly-fltted polished and 
lacquered or nickel .plated braes es- 
cutcheons, screwed on at the floor and 
ceiling, or either side of the walls, aa the 
case may be. 

General Abrasoemest of Plombisg 

WOEK. 

The whole work to he arranged and 
ited in strict conformance with the 
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specifications and the floor plans and 
sections, showing the plumbing work, 
and in particular the exact location of 
every plumbing fixture in the building. 
Unless special permission is obtained 
from the superintendent to deviate from 
the lines as laid out in the drawings, 
these must be strictly followed. 

[Here insert a detailed description of 
the course of all soil and waste pipes, 
vent and supply pipes.] 

Soil and Waste Pipes, 

All main lines of drain, soil, waste and 
air pipes inside of the building to be of 
iron; short branch wastes and vents 
from fixtures and traps, and branch sup- 
ply pipes to be of heavy lead pipe. 

All soil and waste pipes and supply 
pipes to be placed where shown on plans, 
and their whole aiTangement to be as 
compact and direct as possible. 

Each vertical stack of soil or waste 
pipe to run as straight as possible, 
avoiding offsets, up to the roof, and to be 
continued to a point at least three feet 
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U30V6 the same, so as to have tlie moiith 
J exposed to air cnrrentB. ExtenfiioDS 
' above the roof to be at least Ml size in 
the case of all soil pipes ; it is preferable, 
however, to enlarge soil pipes to six 
inches above the roof, and waste pipes 
should be enlarged to four inches before 
passing through the I'oof. None of the 
pipes above the roof should be smaller 
than four inches, because smaller open- 
ings are liable to clog and freeze up in 
winter time. 

Mouths of all soil, vent and waste pipes 
to be kept at a safe distance from venti- 
lating shafts, dormer windows, skylights 
or chimney flues. Vertical pipes run 
along chimney flues to terminate at least 
two feet below the top of the flue. 

Mouths of all pipes above the roof to 
be kept ictde open. No return bend, 
ventilating cap or patent ventilator to be 
used- , Where obstructions are antici- 
pated, carry the pipe at least six feet high, 
and where this is impracticable, cover the 
mouth of the pipe with wire gauze, or 
insert a mushroom- shaped wire basket. 
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No soil or vent pipe to be run to and 
to terminate in any hot or cold flue or 
ventilating shaft. 

Soil pipes receiving wastes from water 
closets to be four inches in diameter, all 
other waste pipes to be two inches. No 
deviation to be made from these sizes 
unless ordered or approved by the super- 
intendent. Each soil and waste pipe 
stack to have proper fittings to receive 
branch wastes from fixtures. 

No soil, waste or vent pipe to be con- 
nected with any chimney fine. No soil 
or waste pipe to be used to carry rain 
water. No trap to be placed at the foot 
of any vertical stack of soil or waste 
pipe. 

JiCixction between Vertical Pipes and 
Main Drain. 

Junction between vertical stacks of 
soil or waste pipe and main drain to be 
made with Y branches and eighth bends, 
or, at the upper end, with bends of easy 
sweep. Junctions to be supported by 
strong brick piers. 



Jttain Drain. 

Main drain in cellar to be kept above 
tbe floor, in gighl, unlees otherwiae di- 
rected by the superintendent. Size of 
main drain to be not less than four nor 
more than bix iuches in diameter, uulese 
Bpecially ordered by the superintendent. 

Grade of pipes in cellar or basement to 
be not less than one-quwter of an inch 
nor more than one inch to the foot, un- 
less by special approval of the superin- 
tendent. All branches to join the main 
with T-branches pointing in the direction 
of the flow. 

Cleaning ffand-koles. 

Cleaning hand-holes (closed by trnp 
screws) to be provided near all junctions 
between vertical and horizontal pipes, 
and at junctions of horizontal branch 
pipes with the main tkain, also near 
bends and traps. 

Trap on Main Drain. 
t,3Jain drain to be trapped (tmless the 
B to be omitted by special order 
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the superintendent, in which case the 
fresh air inlet can be dispensed with) 
where it leaves the house walls by a run- 
ning or by a J S-trap of iron, with 
proper cleaning hand-holes, arranged ac- 
cessible, but not exposed to freezing. 
Over the main trap and all other cleaning 
hand-holes, if below the cellar floor, ar- 
range cast-iron frames, set in masonry 
or cement, and having chequered iron 
covers. 

Fresh air Inlet, 

From just inside the trap run a 4-inch 
fresh- air inlet, terminating at a point 
above the surface, well remote from win- 
dows, and with opening protected against 
obstructions. (The superintendent will 
decide exact location of the fresh- air in- 
let.) 

Leader I^ipes, 

Vertical pipes for the removal of rain 
water from roofs, placed inside of the 
building, must be of cast-iron or wrought- 
iron, with tight joints. No waste water 



from any phunbiDg fisture to deliver into 
any leader pipe. 

Trapping of Leaderif. 

Outside leaders of metal (galvanized 
iron, copper, tin), with slip or soldered 
joints, and also leader pipes of whatever 
material, whether located inside or out' 
side the building, must he trapped in 
case the top opens below or near win- 
dows, or near flues or ventilating shafts. 
Iron leaders with tight joints, with tops 
remote from windows, not to be trapped. 

Traps for leaders to have a seal of 
more than ordinary depth, to provide 
against evaporation. Traps for leaders 
and those for yard and area drains not to 
be bnried out of sight or covered with 
concrete, but to be in all cases placed 
where they are jirotected against the ac- 
tion of frost, in easily accessible posi- 
tions, and to be provided with cleaning 
and inspection hand- holes, with well- 
flfcUng and tight- do sing covers. 

Drainage of Areas and Yards. 
Areas, court yards oaS. 'pavei Q-^ea. 
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spaces to be properly drained by trapped 
branch drains, the trap to be located 
preferably inside the cellar wall, protect- 
ed against freezing. Openings in the 
yard or area to be covered with well- 
fastened brass strainers or iron gratings, 
protected against rust. No bell traps to 
be used. 

Waste Pipes for Fixtures, 

Each fixture to have a separate and 
independent connection to the main soil 
pipe (unless otherwise approved by the 
superintendent). In no case shall basin 
or bath tub wastes discharge into a water 
closet trap below the floor. 

Branch wastes from fixtures to be car- 
ried as directly as possible to the soil or 
waste pipe. Branch waste pipes carried 
under floors to be as short as practicable, 
and to have a continuous support, to pre- 
vent sagging. 

2\apping of Fixtures, 

Each fixture connected to the soil or 
waste-pipe system to be provided, as 



near as possible to its outlet, with a snit- 
able trap, secure against siplionage, bacl: 
preesuTfl, evaporation, etc. [The kiud of 
trap should be specified in the detailed 
description of each apparatus.] 

No fixture to be provided with more 
than one ti-ap. No trap under a fixture to 
be of larger bore than the waste pipe to 
which it is attached. 

All traps under fi^itures to be arranged 
80 as to be readily accessible, and to be 
provided with cleaning hand -holes or 
trap-screws, located below the water-line 
of the trap. 

Round pipe traps of the S, half S,'or 
mnning shape, not to be used unless 
provided with a. ventilating pipe, or some 
other effective attachment, to prevent 
siphon age. 

Trap Ventl'ipea. 

Wherever vent pipes are used, those 
for water-closet traps should be not less 
than two inches iu diameter. All other 
traps to have vents of same area as the 
trap. The size of the main vecticft\V\a*'fe 
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of Tent pipe will depend upon the height 
of the building and shonld increase with 
the nomber of branches which it receives. 
If back air pipes are carried through 
the roof, they must be enlarged to four 
inches to prevent clogging in winter 
time in cold climates. All horizontal air 
pipes must be so graded as to discharge 
the water from condensation into a trap 
or waste pipe. 

Size of Waste Pipes. 

Waste pipes for fixtures to be in size 
as follows: 

Inches inside diameter. 

For wash bowls 1^^ 

For bath tubs 1^ 

For pantry sinks H 

For kitchen sinks 1 J 

For laundry tubs 1^ 

For slop sinks 2 

For urinals 1^ 

For a row of basins, tubs or urinals. 2 

No deviation from these sizes permit- 
ted imless specially ordered by the 
superintendent. The weight of these 
pipes to be such as called for under 
" Materials." 



her flow Pipes. 
Overflow pipes from fistures muBt con- 
uect with waste pipea on the inlet side of 
traps, or they must enter tbe trap below 
the water line. They should be entirely 
avoided wherever possible, and hence 
fixtures without hidden overflow pipes 
are much to be preferred. 

Strainers. 

Outlets of all set fixtures, except 
water closets, to have fixed strainers, to 
guard against obstr actions. 

Safen and Drip Pipes. 

All safes, where required under fix- 
tures, to be of 4-lb. sheet lead, with edges 
turned up at least two inches all around ; 
to have a convex brass strainer, well 
soldered, and a 1-iiich drip pipe of lead 
or rustless wrought-iron pipe carried 
to a point where a discharge from leak- 
age or otherwise is readily detected. If 
run to cellar ceiling, aiTangements to be 
provided to exclude cellar air from the 
drip pipe. The drip pipe may empty 
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over a sink or cistern, but always so that 
the discharge may be in sight. In no 
case should drip pipes be connected with 
a soil or waste-pipe. 

In most cases safes and drip pipes 
may safely be omitted if the work is 
well done, and all fixtures set in an open 
manner. 

Flushing Cisterns. 

Each water closet, urinal or slop hop- 
♦ per should be supplied with water from 
a special flushing cistern. The pipe, from 
cistern to the fixture, must never be less 
than 1\ inches in diameter and should be 
run from the cistern to the bowl as direct- 
ly and straight as possible. 

Refrigerator Wastes, 

Waste pipes from refrigerators or ice- 
chests to be trapped, and not to have a 
direct connection with any drain, soil or 
waste pipe. 

Tank Overflow. 

Overflow pipes from tanks must not 
discharge into any soil, drain or waste 
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pipe. They may be nm into the roof 
gntter, or else discbarge over a sink in 
the basement, or be carried and emptied 
into the nearoet fistiire where the dis- 
charge will be visible. 

Open Arrangement of Fixtures and 
Pipes. 

All fixtures to be arranged in art open 
manner, iinless othei-wise directed by the 
stiperiutendeiit. 

All soil, waste, vent, supply or drip 
pipes to be kept exposed to view, or to be 
cased in wood, fastened with screws so 
that they may be readily accessible. All 
piping to be kept oiitside of partitions, 
onless otherwise ordered by the superin- 
tendent. No pipes to run between floors 
and ceilings anless abaolittehi necessary. 

All spaces about soil, waste or stipply 
pipes, where these pHSS through floors 
wd ceilings, to be closed absolutely tight 
in a neat and subataotial manner. 

Arrangement of Supply P'qiex. 

The whole arrangement of supply pipes 
tn be as compact a« possible. 
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All supply pipes to be kept outside of 
floors, walls and partitions, being left ex- 
posed and in full view, unless specially 
otherwise directed by the superintendent. 
All exposed iron pipes are to be neatly 
bronzed, if required, with silver or gold 
bronze, and varnished. 

No water supply pipes to run on out- 
side walls, nor to be placed in any posi- 
tion where they would be liable to freeze, 
unless absolutely necessary, and in this 
case pipes to be securely protected in ex- 
posed places by some non-conducting 
material, as may be required by the su- 
perintendent. 

All horizontal lines of supply pipes to 
be arranged neatly, and laid out so that 
they will not cross each other or dip one 
under the other. Supply pipes not to 
have any depressions or sags, nor to be 
bent up in their course to avoid their be- 
coming air bound, and causing an inter- 
ruption in the circulation in the case of 
hot water pipes. 

All supply pipes to be so graded and 
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airanged thiit they may be eftsil.y and 
completely emptied. 

No check valves to be used on any 
supply pipes unless specially called for 
in the specifications. 

Hot and cold water pipes to be kept 
at least one half inch apart everywhere. 

To prevent injury to decorated walls 
or ceilings from drippings arising from 
condensation in warm weather along cold 
water pipes, especially if of iron, pipes 
should be carried across floors in safes 
made of zinc, and provided with a tb'ip 
pipe run to cellar. 
Size of Supply IHpee. 

Branch supply pipes to fixtures to have 
the following sizes, unless otherwise di- 
rected : 

For wash bowls J inch tiore. 

For balh lulia j ■■ 

For pantry sinks \ " 

Per kitchen sinks \ '■ 

For laundry tubs | " 

For Biop hoppers (to draw water), i " 

For Hualiing ciateina J " 

For flufihiag pipes from cisterns to 
water closets, urinals or slop 

hoppei-s IV"^^ '' 

Por weight of pipes, see undet " liU.'tM'vA." 
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Eising main to be at least f inch in 
size ; direct branches from it to be of the 
same size, and pipe from tank to boiler 
to be not less than J-inch. Connections 
between water back In range and boiler 
to be made with |-inch (better 1-inch) 
brass or stout brazed copper pipes. 

H W ater Supply. 

Hot water boilers always to be sup- 
plied from a tank in the attic, not from 
street pressure. Main hot water pipe 
must always be extended from above the 
highest fixture full size to the top of the 
tank, where it should be turned over to 
allow steam to escape ; also to prevent 
the collapse of the boiler. 

Stop-cocks, 

Stop-cocks for both the hot and cold 
water supply to be arranged near each 
fixture (also near each flushing cistern), 
to shut off the water separately from 
each fixture if required. 

All branch supply pipes to be arranged 
so as to be shut off separately by stop- 
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cocks or valvea, and, if required, to be 
arranged eo that thej may, each separ- 
ately, be completely drained. 

All atop-cocks on supply pipes to be ar- 
ranged easy of access. 

Faucets, especially ground- key and 
self-closing bibbs, not to be placed at tiie 
end of a line of supply pipe, but to be 
taken from the side of the pipe, aud the 
pipe to be continued so as to form a 
small air chamber. 

5. Tests or the Wohr DtaiKG CoNSTRro- 
TiON AKD APTEB Completion. 

Test of Earthtn House Sneer. 

Before refilling the trenches for outside 
drains the earthen sewer pipe and its 
joints to be tested by closing the main ^ 

outlet and filling the sewer with water 
80 aa to have a pressure corresponding 
to at least two feet bead of water at its 
npperend, and all joints to be proven 
tight to the satisfaction of the superin- 
^tradent. 
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Test of Pipe System inside the Souse, 

After the completion of all the piping 
in the house and before any fixtures are 
connected, the tightness of joints and 
soundness of pipes to be tested. All open- 
ings of waste, soil and vent pipes and 
the outer end of house sewer to be se- 
curely closed, and the whole system of 
piping to be filled with water, which must 
remain at the same level for at least 12 
hours. In winter time other tests — 
smoke test, peppermint or fumes of sul- 
phur test, pressure test with force pump 
and manometer — to be substituted for the 
water pressure test. If any of these 
tests reveal a leak the defect is to be 
made good, and pipes will again be tested 
until the system is proved gas and water- 
tight to the satisfaction of the superin- 
tendent. 



Test of Supply Pipes, 

All iron and brass supply pipes are to 
be tested with pressure pump and mer* 
cury gauge, and all defective pipes and 



fittings removed and replaceil by aoimd 

material and all leaky joints made tiglit. 

Final Test of the Completed Work. 

The whole plumbing work is tobetesf^ 
ed after completion by turning the water 
into the pipes, fixtures and traps eveiy- 
where, in order to detect imperfect joints 
or bad pipes, or holes caused by cai-eleas 
driving of nails. 

The whole system is, finally, to be test- 
ed in the presence of the superintendent 
by the oil of peppermin t test, or fumes of 
burning aulphnr. introduced by moms of 
an "asphyjiiator." Any detects found to 
be at once repaired by the plumber, who 
is to bear the whole expense, and all to 
be left in perfect working order and war- 
ranted tor years. 

C. Rules regarding the proper Care 
and Management of Plumbing 
Apparatus. 

Even the best sanitary appliances dis- 
ohsrgiDg quickly through self- clean sing 
traps and well-ventilated and abundnntl 
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flushed waste pipes need constant oare 

aad frequent cleaning. 

Phimliing flstures, and all traps, soil, 
drain and waste pipes, require periodical 
inspection, same as a steam boiler or other 
machinery. In order to be readily in- 
spected, they must be kept accessible. 
Therefore avoid all enclosure of the 
plumbing work. 

The whole security of plumbing work 
lies in thorough workmanship, good ma- 
terials, safe trapping, abundant flushing, 
constant ventilation and absolute purity. 

The water in traps under any kind of 
plumbing fixture must be frequently 
changed. 

Stagnation of water or air should I 
avoided, not only in the drains and vet 
pipes, but in traps as well. 

A judicious use of the fixtures ; 
proper cleanliness are indispensable t 
keep plumbing apparatus in a swi 
wholesome condition. 

Water closets and slop hoppers 
ticular, but other plumbing fixtures i 
to any less extent, should be thoroughl 
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datid Bcrubbed witli eofip, ho 

and a scrubbing brush, at least once a 

week, and as mucli oftener as posaible. 

The same care and treatment Bhould be 
apphed to the floors and walls surround- 
ing the closet, and to the woodwork of 
the seat. Hence it ia important, in order 
to facilitate cleaning operations, to ar- 
range all plumbing work in an open man- 
ner. 

Even where fixtures are cased up with 
orQamental woodwork, let the parts be 
readily removable ; avoid nailed carpen- 
try, aud never allow any accumulation of 
rags or rubbish of any kind under the 
water closets, basins or sinks. 

After cleansing the sides of bath and 
laundry tubs and wash basins, let clean 
water from the faucets run for some time 
into the fixtures, in order to change com- 
pletely the water standing in the trap. 

After pouring out slop j irs or pails 
into slop hoppers, always flush the fixture 
and its trap by one or more discharges 
from the flushing cistern. 

It you have plum'jiug work in spare 



106 

rooms, closets or guests' bedrooms, let 
some one of the household make it a 
daily practice to turn on the water, to 
make sura that the traps are constantly 
filled. 

If much grease is emptied through 
kitchen or pantry sinks, it is advisable 
to rinse occasionally the waste pipes and 
traps by pouring through them a hot and 
concentrated solution of potash. 

In leaving a city house for the summer 
months, when evaporation of water in 
traps is most active, ef^peciallt/ with 
vented traps, all overflow holes in wash 
bowls, pantry sinks and bath tubs should 
be closed by corks or by pasting paper 
over the openings, then close the outlets 
with plugs and fill basins and tubs with 
water to near the overflow line. In the 
case of kitchen sinks it is best to remove 
the open strainer, substituting a plug 
strainer, closing the outlet with a plug 
and filling the sink with water. Wash 
tubs may be similarly protected by clos- 
ing the outlets and filling the tubs with 
water. Fixtures without overflow pipes 
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(with stand pipe outlets) are more easily 
protected thiin those in common use, and 
are preferable on this as well aa on many 
other accounts. In case of slop hoppers 
and water closets, it becomes necessary 
to dip out all water from the trap and to 
fill the ti-ap with glycerine or oil, or a 
solution of chloride of calcium. Water 
closets and slop lioppers flushed from 
automatic siphon or tilting tanks may 
continue to receive the flush at intervals, 
provided tlieir branch supply pipe ia 
takeu out in such a manner that it will 
not interfere with the shutting ofif of the 
water in the remaining parts of the house. 
Trap attachments may also be bad which 
continue to keep the trap filled with 
water up to the proper water level, if 
evaporation or loss by siphonnge or 
capillary attraction should take place. 

In leaving a country residence for the 

winter, it is of the utmost importance to 

remove completely all water from all 

supply and waste pipe^, traps, fixtures 

K and cisterns so tbat nothing can freeze. 

■■kfisDCe it m verj' necessary in the case of 



couDtry houses to run all pipes with suflD 
a contiimouB grade that they nj 
completely drained and emptied, 
water supply should be thoroughly shut 
off in the basement or cellar, taking care 
to open all faucets and stop-cocks at 
fixtures. The kitchen boiler must be 
completely emptied by means of the 
sediment cock, and also the water tank 
in the attic. Kext remove the watflB 
from all water closet and slop hoppefl 
ciaterna. Traps under fixtures may b*' 
emptied by means of the brass trap 
screws usually provided, at the lowest 
point of the trap, or by removing the 
cleauout caps, or else by using & spoagf 
All overflows must be closed, the tre^ 
filled with glycerine, and the outlets (j 
fixtures closed with plugs as previoiUl^ 
described. Water closet traps should h 
filled with a strong salt solution, t 
which may be added some calciod 
chloride. As an additional security tin 
trap may be boxed up, aud the box fiUe 
with sawdast. 
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SOGGESTIOMS FOR & SAHITARY CODE. 

A.—ltuleB an to Healtliful Burning Con- 
8tr nation. 
1. It shall be considered unlawful 
hereafter to erect or cause to be ereoted 
a new building upon any site which has 
been filled up with house refuse or any 
kind of animal or vegetable matter, un- 
less such matter sliall have been properly 
removed from such site. 

2 It shall be considered unlawful 
hereafter to erect or cause to be 
erected any new buildings or struc- 
tures of any kind upon any damp or 
wet site, unless such site shall have been 
eflfectually drained by means of suitable 
I properly laid earthenware tile pipes. 

3. It shall be considered unlawful to 
I lay such drain pipes in such a manner as 
' to communicate directly with any drain 
I carrying foul sewage, or with a sewer 
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4. The drainage of the subsoil of 
buildings shall conform to the following 
regulations and requirements : 

a. The subsoil drains shall be laid, if 

possible, at a depth of not less 
than two feet below the cellar 
floor. 

b. They shall be laid with open joints, 

protected against entrance of dirt 
or vermin by paper or muslin wrap- 
ping .or collars. 

c. They shall be laid on a true grade, 

with perfect alignment and with 
a continuous fall towards the out- 
fall. * 

d. The outfall shall be either directly 

into the open air, or into ,a ditch 
or road gutter. 

• 

Note.— If connection must necessarily be made with 
a sewer, arrangements shall be made for perfect dis- 
connection, and the water seal of the trap must be 
maintained, even in the driest seasons, by suitable ar- 
rangements, approved by the inspector. 

5. Wherever the building site is damp, 
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the cellar floor shall be constructed with 
at least six inches of concrete. It ia re- 
commended to put on top of this a^thin 
coating of coal tar pitch or asphalt, and 
to finish it on top with a layer of Port- 
land cement. 

It is recommended that every wall of 

new buildings be provitled with a damp- 

■'proof course of proper material, placed 

e the level of the ground, and also 

tbat the outside and inside of tlie foimdo- 

n wall to the height of the damp-proof 

e coated with coal tar pitch or 

rphaltnm. 

I It is recommended to whitewash the 

dJar walls of all buildings at least twice 

lyear. 

Buildings without basement or 
lar shall be placed on brick or stone 
i or posts, and the floor of the first 
J shall be raised so as to be at least 
O feet above the surface of the ground. 
i shall be a free circulation of air 
idemeath the floor, and between it and 
B siirface of the ground. 
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B. — Hules as to Connection between 
House Drains and Street Sewers, 

1. It shall be considered unlawful to 
connect or cause to be connected, any 
private drain with a street sewer, without 
&st obtaining a permit from the proper 
authorities. 

2. It shall be considered unlawful here- 
after to construct any drain for any 
building and to connect the same to a 
street sewer, unless the drain shall in its 
plan and construction conform to the 
following requirements : 

a. Each building shall have a separate 

connection with the street sewer. 

b. Wherever junction pieces have been 

built into the sewer they must be 
used for making said connection, 
unless special permission is obtained 
to cut the sewer. 

c. No pipe or other materials for drains 

shall be used until they have been 
examined and approved by the au- 
thorities, or their duly appointed 
superintendent or inspector. No 
house drain to be larger than four 
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inches inside diameter, except by 
special permission. 
d. No street shall be opened nutil the 
JTinction piece in the aewer has been 
located by the superintendent. 

t. If no junction pieces are built into the 
sewer, a connection shall be made by 
inserting into a brick sewer a junc- 
tion pipe of proper size, and cut 
slant to an angle of forty-five degrees 
by the manufacturer. Great care 
must be taken not to injure the 
sewer, and all nibbisb shall he care- 
fully removed from its inside. 

f. In connecting a house drain with a 

tpipe sewer, a Y junction must be 
inserted in the line of the sewer, and 
the main sewer left in a good con- 
dition. 

g. In all cases the trench must be opened 

to the point of connection without 

tunneling, ao as to allow of an easy 

inspection. 

A. In opening any street or public way 

^^F all materials shall be placed where 

^^B they will cause the least mconven- 
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ience to the public, and the whole 
inclosed with sufficient barriers, and 
properly lighted at night from the 
beginning to the end of the work. 

i. The least inclination of the house drain 
shall be 1 in 60, unless a written per- 
mit is obtained to lay the house drain 
to a lesser grade. 

k. When the course of the house drain is 
not the same as that of the junction 
piece, it must be connected therewith 
by a curve of not less than ten feet 
radius. All changes of direction to 
be made with curved pipe, and in 
no case must a pipe be clipped. 

/. Every joint shall be laid with gasket 
and cement, and bedded in hydraulic 
concrete at least four inches in 
depth. 

m. The ends of all pipes not to be im- 
mediately connected shall be securely 
closed, water-tight, and guarded 
against entrance of earth with im- 
perishable materials. The inside of 
every drain, after it is laid, must be 
left smooth and perfectly clean 
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throughout its entire length, and 
true in line and grade. 

L The back-filling over drains, after they 
are laid, shall be puddled or rammed, 
all water and gas pipea protected 
from injury or settling, and the sur- 
face of the street made good within 
forty-eight hours after the comple- 
tion of that part of tbe drain lying 
within the public way. 

. No privy vault or ceespool shall be 
connected with the house drain or 



C. — Plumbing Jiegiilatious. 

1. No plumbing work of any bind shall 
hereafter be eousti-ucted in any building, 
nor connection made between a house 
drain and a street sewer, unless said 
work shall be made to conform strictly to 
the following requirements : 

a. The house drain may be of glazed 
vitrified pipe with cemented joints 
to within five feet of the outer line 
of the house foundation walls. From 
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this point to the inside it shall be oi 
cast-iron pipe, at least ^ inch thick 
and with joints well caulked witt 
lead, and made air and water-tight. 

h. All lines of soil or waste pipes in a 
bailding shall be of iron. 

o.^The house drain shall be trapped, 
near the point where it leaves the 
building, by a running or half S-trap. 
which shall not be larger in diametei 
than the house drain. This trap 
shall be placed in an accessible 
position, and must be provided 
with an inspection hole, and a tight 
closing cover.* 

d. The house drain shall not be laid be- 
neath the cellar floor unless ab- 



* This refers to connections with old and improp- 
erly constructed, or foul street sewers, and to caseE 
where house drains discharge Into a cesspool or flush 
tank. For well-constructed, self-cleansing sewers, 
provided with flushing arrangements and ample venti- 
lation, the trap should be omitted. In the latter in- 
stance it should be made a law that in every house 
connected with the street sewer there shall be an un- 
interrupted flow of air passing from the sewer up the 
house drain and soil pipe, and out at the roof, or vic6 
rersa. 



t 
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BOlntely necessary, and in this case 
it shall be laid in a trench and shall 
be surrounded with concrete. The 
trench shall be closed after the 
drain is thoroughly inspected and 
pronouKced perfectly tight. 

I All connections in horizontal pipes to 
be made with Y branches. 

: There shall be a fresh-air inlet pipe, 
entering the house drain just inside 
of tlie main trap, of a diameter of 
not less thau three inches, and open- 
ing at any convenient place out of 
doors, approved by the superintend- 
ent or inspector." 

!. All soil and waste pipes shall be run 
in as straight a manner as possible 
up to, and at least three feet above, 
the main house roof. Soil pipes to 
be enlarged to six inches and waste 
pipes to four inches above the roof. 
The upper terminus shall not be 
located too near a window, ventila- 
ting shaft, or chimney flue ; the out- 

le trap \s not teiiii\ri:i). v\ie UBt>nr*« mJwk. 
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let above the roof shall not be 
capped by either a return bend, ven- 
tilating cap 01* movable ventilator. 

A. Extensions of soil or waste pipes shall 
not be constructed of sheet metal or 
earthenware, and no soil, waste or 
vent pipe shall stop in any brick or 
oarthen chimney flue, serving as a 
ventilator. 

f . No soil pipe shall be larger than four 
iuobes, and no waste pipe larger 
than two inches inside diameter 
(their extensions above the roof ex- 
cepted). 

l\ litxforo the fixtures are placed in con- 
nection with the pipe system, and 
before the soil pipe and iron house 
drain are connected with the outside 
drain, the outlet of the house 
drain and of all its branches shall be 
closed tight and the pipe filled with 
water to its top, and every joint 
shall be carefully examined for leak- 
age, and all leaks shall be securely 
closed before connections are made 
with said pipe system. 




/. All soil ani:] waste pipes sball be kept 
outside of walla or partitions, and 
the 8j8tom arranged in such a 
manner that it may at all times be 
readily esamined and repaired. 

m. Every fixture in the house shall be 
separately and effectually trapped 
by a seal -retaining trap placed close 
to the fixture, and arranged no as 
to be safe against back pressure, 
Belf- siphon age, loss of seal by evapo- 
ration or siphonage. 
UNo branch waste pipe for tubs, sinks* 
basins, to be larger than one and 
one-half inches diameter, 
ft^nnections of lead pipes with iron 
hub pipes, shall in all cases be made 
with brass ferrules, properly soldered 
to the lead, and well caulked to the 
iron pipe. 

Srery water closet shall be adequately 
' flushed with water from a special 
flushing cistern, arranged directly 
above it, except that where a cistern 
is liable to freeze, other methods 
I may be permitted, provided that 
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MEMORANDA 



THE COST OF PLUMBING WORK, 



While this volnme was going through 
the press it occurred to me that a few 
notes on the cost ot work, of sucli a 
character lis is desfribed in the preceding 
pages, aud as ia now required in the best 
examples of drainage and plumbing of 
bnildingB, woiilil be of particular naeful- 
nesa to architects, their clients, and all 
people contemplating the remodeling of 
their plumbing work. 

Whsit moves me particularly to publish 
some memoranda regarding the approxi- 
mate expense of such work is the fact that 
there seem still to exist iu many quarters 
very vague ideas on this point. The ma- 
jority of people wl]o build houses will 
insist upon having numerous aud elabor- 
ate plumbing appliances. Generally, ko"*!- 
ever, on receiving bids tor t\i6 •wo-cVCiifti 
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are disagreeably surprised about the 
"exorbitant" figures asked for. Such 
people should remember that plumbing 
and drainage work of the best character 
will cost more than the flimsy, unsanitary 
work put until recently into most houses, 
and in particular into those erected by 
unscrupulous contractors, or by the cheap 
or speculative builders. It is useless and 
wrong to make careless statements, such 
as the following, which I find in a recent 
architectural publication : 

**In an ordinary household, numbering 
six or eight persons, occupying an aver- 
age dwelling, there will usually be a 
single bath room, two water closets, one 
upstairs, and one for the use of domes- 
tics, a kitchen sink and hot water boiler, 
wash trays, butler's pantry sink, and 
from one to five stationary wash basins, 
w'hile if the water pressure is deficient 
in the city, or if in the country the roof 
water is stored for family consumption, 
a tank or cistern will be required. In 
such a, dwelling a four-inch soil pipe will 
be ample tor the drainage from the prin- 
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cipal fixtures, and a two inch cast-iron 
waste pipe from the basins, if any are 
located at a distance from the main lines. 
There will also be need for a two-inch 
waste from the kitchen fixtures, together 
with a five-inch rain leader, and connec- 
tions from surface cesspools in the front 
and back yards. All these pipen will dis- 
charge into a five-inch main drain lea/ling 
to the sewer or cesspool. To plumh ti. 
house of ihU grade Will cont in the rw/uih. 
horhood of three hun^lre^l doUor^y rj'h^; 
italics are mine.) 

Such 8tatemeDtf( ar^^ apt i/t do h y^/hhi 
deal of iDJnstiee arjd *ivui )tHnii i/j 
respectable phamYAn'^ ^'/juir^cUjrti wir> 
strive to do wcdk <A a hluh ':b^?v:t>e/'- 
and do not expect iv ssjMk*: uy^r^. Xiya,*.) a 
legitmuiie pr*>fit <jtj ih^r ^yjjAr^cU. /t 
is absurd to e%.]j^^ tbh rr</s'k *^^su*^rMfi^i 
in tiie yiiriA^::rjjM' «u**ttij/k <^fX'MA i// W 
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work to be of a plain character, although 
satisfactory from a sanitary point of view. 
The figures given below apply to fix- 
tures, completely put up, with their sup- 
ply and waste pipes, traps, vents, water 
fittings, such as faucets and stop-cocks, 
including all labor on same: 

Drain and Soil Pipes (fittings 
4" pipe, extra heavy, . . . 

5" '* '' 

6" (( <{ 

« • • 

Vent and Waste Pipes : 

2" pipe, extra heavy, . . . 

Q" •* (( 

^^ • • a 



included) : 
$1.00 per ft. 
1.25 " 
1.60 " 



.50 " 
.75 " 



Mai7i Trap with Manhole and Caver $10.00 

Leader Traps, M' 3 . 00 

5" 4.00 

Cesspools in Areas 3.00 

Double-acting Force and D'ft Pnmp 35.00 

Hand or Cistern Pump 10.00 

Ericsson Caloric Pumping Engine, 6-inch, 

about 250.00 

Rider Pumping Engine, 6 inch, about . . 450.00 

Gallons. 
100 200 800 400 600 603 

Tank, of wood, 

copper lined. $15 $30 $40 $50 $60 $70 
Wrought iron, painted. $50 $65 $75 $85 $95 
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FitUngs for water tank complete, includ- 
ing ball-cock, stop-cock, overflow, 
blow-off, cistern valve $20.00 



Kitchen Boiler, with water back connections, 

all necessary couplings, stop-cocks and boiler 

stand complete 

Qallons. 

30 40 50 60 70 80 100 

Of galv. iron. . .$30 $35 $45 $50 $55 $60 $70 
Of copper 40 50 — 75 — 90 120 



Kitchen Sink, of cast-iron, completely 
fitted up, according to length and 

pattern, from $15 to $25 

Add for galv. and enameling sink. 10 to 15 

Of soapstone, from 20 to 35 

Of slate, from 18 to 30 

Of earthenware, from 25 to 40 



Butler's Pantry Sink, 

Of copper (24 oz.), from $20 to $30 

Of enameled iron, from 20 to 30 

Of steel, painted 15 to 25 

enameled 25 to 35 

Of porcelain, from 30 to 40 

Add for waste valves or stand pipe 

, overflow 10 to 15 
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Laundry TubSy each tub fitted up completely. 

Of wood $12 

Of slate 20 

Of cement 25 

Of artificial stone 16 

Of soap stone. 30 

Of cast-iron (rustless) 18 

Of porcelain, American 38 

Of earthenware, imported 45 

For a set of two deduct 5 per cent, from twice 

above sum. 
For a set of three deduct 10 per cent, from 

three times above sum. 

Wate?' CI' sets. 

Flushing-rim short hoppers, completely- 
fitted up, excluding wood-work and 
tiling $60 

Improved washout closets 60 

Improved hopper closets 76 

Tiling for water closet walls and floors 

per square foot, complete, about 1.50 

Slate or marble floor slabs, per square 

foot, about 2.00 

Water closet seats (without covers). . .$5 to $10 

Bidet attachment 5 to 10 

Gas jet ventilator attachment 10 to 16 

Bath Tubs, of copper, 16 oz |80 

18 oz 36 

20 oz 40 

if fitted with chain and plug. 
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Add for waste valve or stand pipe overflow. $15 ^ 

Enameled iron bath tub 60 

Porcelain tub ;$180 to #200 

Slop Hopper. Improved earthenware, 
flushing rim slop hopper, with cis- 
tern, marble back, etc $75 to flOO 

Urinals. Lipped Bedfordshire urinals, 
each fitted with flushing cistern. . . $30 to $40 

Urinal stalls, of slate, for each stall 45 

of marble, ** 55 

Wash Basins. Ordinaiy wash bowls, 

chain and plug, round $30 to $35 

oval 33 to 38 

Improved waste valve or stand pipe 

basin, round 40 to 45 

oval 45 to 50 

Water Supply Pipes (main lines). 

For these a suitable sum should be added in 
the estimate. The amount will depend on 
sizes and material of supply pipes, size and 
number of stories of house, etc. 



For general and preliminary estimates a 
rough idea of the cost of the work may be ob- 
tained by the following rule: Count number 
of fixtures or set of fixtures (counting the boiler 
and tank in) and multiply sam£ 



134 



with 50 for ordinary, plain plumbing, iron 
supply pipes, plain but sanitary fix- 
tures ; 
with 60 for very good, but plain plumbing, 
i, e, , best workmanship but plain 
fixtures ; 
with 75 for best quality plumbing materials, 
lead supply pipes, very best work- 
manship ; 
with 100 for veiy extensive and elaborate 
plumbing, including brass hot water 
pipes, nickel-plated holdfasts, includ- 
ing marble slabs and backs, but ex. 
eluding all marble, slate or tile work 
for floors and walls and partitions : 
TJie product represents in dollars the approxi- 
mate cost of the work. 
The cost of hot-air pumping engines is, of 
course, not included, and while the above fig- 
ure covers cost of all connections between 
water back and boiler, it does not include the 
range nor any cabinet work in bath rooms, etc. 
Where anti-siphon traps arc used under fix- 
tures, and vent pipes are accordingly omitted 
everywhere, the main system being veiy amply 
vented, the cost is reduced from 7 to 10 per 
cent, from above figures. 
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Dampness of site lit 

Dampness of walls 28 

Damp proof courses 83, 118 

Drainafce of areas and yards 91 

Drainage of buildings as distingaished from sew- 
erage 20 

Drain, main, to be kept above cellar floor 89, 118 

Drains, open jointed 20, 111, 112 

Drain pipes, earthenware 60, 72, 117 

Dressing rooms, plumbing in 53 

Drip pipes 36, 95, 123 

Earthenware drain pipes 00, 72, 117 

Exhaust steam, not to be discharged into any sewer 

orsollpipe 188 

Extension of soil and waste pipes above roof 29 

Faucets 67, 82, 101 

Fittings, of cast-iron, for soil and waste pipes 62 

Fixtures, to be arranged in an open manner 65 

Fixtures, to be located in vertical groups 80 

Fixtures, plumbing 70 

Fixtures, trapping of 92, 121 

Fixtures, workmanship at 88 

Flushing cisterns for urinals, water closets and 

slop hoppers 88, 96, 121 

Flushing tanks for house drains 28 

Flush tank for sewage disposal 20 

Foundation walls, damp-proof 23 

Fresh air inlet 29, 90, 119 

Fumes of sulphur, for testing soil pipes 103 

General conditions in specifications 57 

Grease trap 55 



Hand holes^ cleaning 28, 

Healthful house construction 21, 111 

Healthy homes 18 

Hot water supply 100 

House drain 117 

House sewage, what constitutes 24 

House drainage system, object of 19 

Improvements, modern 11 

Inclination of house drain 28, 89, 116 

Index, alphabetical 185 

Inlet for fresh air 29, 90, 1J9 

Inspection openings 28,118 

Inspection of plumbing work 14 

jron, for sol I and waste pipes. 26 

roD pipes, extra heavy 27, 61, 76 
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Pipes, of wrought-iron 65, 80 

Pipe laying... 78 

Pipes.leader 90 

Plan, showing location of drains, etc 65 

Platedware 68 

Plumbing regulations 117 

Plumbing work, cost of. 126 

"" "■ sanitary arrangement of 18, 86 

** " general arrangement of 85 

Plumbing specifications. 18, 49, 56 

Plumbing fixtures to be banished from cellar 

floor 27,68 

Plumbing appliances, selection of 80, 36, 88, 55 

Plumbing fixtures, to be avoided in spare 

rooms 80, 52, 106 

Plumbing work, to be abolished in sleeping 

rooms 80, 52 

' Plumbing work, to be arranged In an open 

manner 88, 65 

Plumbing work, how to leave in summer 61, 106 

** " how to leave in winter 61, 107 

Plumbing apparatus not to be used on floors 

where provision is not made for constant and 

abundant water supply 54 

Plumbing work, cost of 126^ 

Preface . 8 

Pressure test of soil pipes 18, 102 

'• " of supply pipes 102 

Putty 69 

Quick emptying fixtures. 65 

Rainleaders 90,122 

Recent progress in bouse drainage and plumbing. 7 

Refrigerator waste 88,96, 12a 

Regulations, plumbing 117 

Removal of house sewage 24 

Removal of subsoil water 21 

Return bends on soil pipes objectionable. 29, 87 

Roof joints 86 

Roof water, removal of. 20, 90 

Rules and regulations of boards of health 14 

Rules regarding the placing and location of 

plumbing work in dwellings 62^ 

Rules regarding the proper construction of 

plumbing work 66 

Rules regarding the proper care and management 

of plumbing apparatus 108 

Rules as to healthful building construction Ill 

Jiules as to connection between house drains and 
sewers 114 
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aafes, leatl, tobeftTo!ded S5, SS, flS 

Sand 71 

Sanlhuy ncruieenieDt of plmnbiDg worb 18 

8«nitary plumbing. 1* 

Sewerage of bnllaliuia oa dietiDRiilBlied from drain- 

Bewage, removal of 20, SI 

Separation of lulnfall from sewage. ZS 

SeleatloD orplumbtazBitarea., SS, SH 

SeparaKoD (if water closet BDd bath room SB 

Servanis' water olosete 5B 

Sheet lead W 

Sheet copper. 89 

StieofhonBe drain 87 

BlzB of BoU pipes 80,83,88,180 



" supply'pTpeB '..,.' 68, BB 

Slop hoppera BB-SB, M 

Boil plpoB. oourae of I«,54,8S,1I» 

Boll anil waste pipes.. St. IIS 

Boll and waste pfpes of out ^nin Bl 

Soil and waste pipes of wrougbt-lron... t6 

Bolder.. "•" "B 

--■Jplpi _ -- 

UlfloatloDS, ploiDblng IS, 4(l, BS 



f: 



lU pipes not to be nsed to reoelTB roof w 
BpaolfloatloDft ' 
Siop-oocks . . . 

iteam. eihanst. notto be dlscbarged Into soil or 

IflnestloDS for a sanitary code 109 

lurtaoe water, removal of , SO 

JnlMoit water, remoral of.... SO, si, liz 

BatMoll drainage US 

Snb-Bnrface Irrigation, aewage disposal br SO 

— '■ - plpeslnwellsanddsteniflfobBofblooktln 04 

, — I; for .drains and Boll pipes S8 

Bnpply pipes to be located so as not ta^reese.tB, sa. US 

Sopply of water 87 

Bnpply pipes, elie of... ,.. es, BB 

'■ ■' weljthtof 89 

arrancement of lead B7 

o' lead sa 

ofbraas M 

of wrougbt-lron Bfl 

Support of lead pipes. tb 

Bappirtof wrougSt-tron pipes BI 

Buli,hur, fumeaof. test of suil pipes lOB 



^^^Tnk, orerfloK 
^^^BHiohes,.!: 
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Teet, ot earthen house sewer 101 

*• pipe system inside the house 102, 130 

" supply pipes 102 

** completed work 103 

** pipe system by pressure 18, 27, 102, 120 

Toilet rooms 58 

Trapping? of fixtures 37,92, 121 

Trap on the main drain 39,67,89,118 

Traps for fixtures 41 

Traps 66,82,92,98 

Traps, for leader pipes, yard drains, etc 67, 91 

Traps, for water closets 88 

Trap, not to be placed at foot of soil pipe 88 

Trap vent pipes 41,98 

Urinals 8C 

Valves 67 

Ventilation of bath rooms 81 

Ventilators on soil pipes unnecessary. 29, 87 

Wash basins 86 

Waste pipe stacks 28 

Waste pipes, size of 94 

Waste pipes for fixtures 92 

Water closets 86, 121 

Water closet traps 88 

Water closet , to be separate from bath room 58 

Water pressure test, of earthen drains 101 

" of soil pipe system 102, 120 

Water tank, overflow pipfe for 96, 128 

Water tank, location of 54 

Water supply of buildlnsrs 87 

Weight of lead supply pipes 68 

*' " waste pipes 64 

Workmanship 72 

WrouKht-iron pipes .' 66,80 

Yard draina«;e 9 

Ybranches 28, 78. 115, 119 
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